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ÅeÆ¿Ç=È?É?Ê{Ë5È5Ì ´HÍ }5zft�}5wfÎBÏ!ÐKz{u�qvt3Î=q�},Ñtv¹fÎ½ÎBÒKt3q�u,s3}5|�u�q�Ó5r�u,w¥t�Ô&|�u,wfÎ=tvs µ r�svÕB}AÖ,Î=q�Î µ
s3}lÑ�u�q"¹{uAÖ,Î×},q Í r�tvu,| µ r�s3tvu,w&ÕBÎ.sØsv¶»u,|�|�Î=q©tv¹{u,wÚÙ;Û�Ü ´JÝ Û ´ ¶�}5wfÓZtv¹{}5s3ÎÞu�qvÎ×tv¹fÎ
ß q�s3tNÓ,Î.wKz{r�wfÎàÓ5r�u,w¥t�Ô&|�u,wfÎ=t µ Î=t3Î.ÕBt3Î µ }5z{tvsvr µ Îe}5zfq»s3}5|�u�q»sváKs3t3Î.¶lâ`ã;ÜZä�Î=Ó Í â
u,w µ tv¹fÎ ß q�s3t×Õ�¹{u�q�u,ÕBt3Î=q�r�å=Î µ ÎBÒ;t3q�u,s3}5|�u�qÞÔ&|�u,wfÎ=t=â½æ�çéè�Ù5ê
ë�ã,ì Íîí u,|�s3}Úr�wïtv¹fÎ
ä�Î=Ó5u,svz{s»ÕB}5w{svt3Î.|�|�u�tvr�}5wð�Ûñpò¹fÎ.s3Îôó3ä�Î=Ó5u,svrJÔ|�u,wfÎ=tvsvõ�Ñ�},q�¶öu÷Õ=|�u,svs�},Ñ�} Í;ø Î.ÕBtvs
ºH¹f}5s3Î×Î=Ö,}5|�zftvr�}5w0u,w µ s3t3q�z&ÕBtvzfqvÎ×r�s"s3t3qv}5wfÓ5|�á÷u
ùÎ.ÕBt3Î µñÍ á÷s3t3Î.|�|�u�q"r�qvq�u µ r�u�tvr�}5w
u,w µ tvr µ Î.s=ÛJú÷Î�sv¹f}?ºûr�wyÔ&u�qvtvr�Õ=z{|�u�qòtv¹{u�t�tv¹fÎ"q�u µ r�z{sJ},Ñ4æ�çüè�Ù5ê
ë�ã,ì Í Õ=u,w{w{},t
Í ÎZqvÎ=Ô{qv} µ z{ÕBÎ µýÍ áñÕB}5w¥Ö,Î.w¥tvr�}5w{u,|�Î=Ö,}5|�zftvr�}5wï¶»} µ Î.|�s�z{w{|�Î.svs�r�tvs»u�tv¶�}5s3Ô&¹{Î=qvÎ
r�sàu,svsvz{¶»Î µ t3} Í Îþz{wfqvÎ.u,|�r�s3tvr�Õ=u,|�|�áý¹{},t=Ûüú÷Îÿu�qvÓ5zfÎþtv¹{u�tàtv¹fÎÿÕB}5¶ Í r�w&u�tvr�}5w
},Ñ�tv¹fÎ$s3á;w{Õ�¹fq�}5w{r�å.u�tvr�}5w Í áÞs3t3Î.|�|�u�qFtvr µ Î.sFu,w µ tv¹fÎ�svt3qv}5wfÓ�r�qvq�u µ r�u�tvr�}5w»á;r�Î.| µ u,w
u�tv¶�}5s3Ô&¹{Î=qvÎJtv¹{u�t4¹{u,s4svr�Ó5w{r ß Õ=u,w�t*t3Î.¶�ÔÎ=q�u�tvz{qvÎJÖ
u�q�r�u�tvr�}5w{s*u,w µ s3t3qv}5wfÓ©ºHr�w µ s=Û
pò¹fÎ��;r�wfÎ=tvr�ÕFÎ.wfÎ=q�Ó,á�tv¹Kz{s*Ó,Î.wfÎ=q�u�t3Î µ Õ=u,w Í ÎJt3q�u,w&s3Ô},qvt3Î µ r�w�tv¹fÎ µ Î=Î=ÔÞr�w�t3Î=q�r�},q
u,w µ s�|�}Aº tv¹fÎ×Ô&|�u,wfÎ=t��(sØÕB}5w¥t3q�u,ÕBtvr�}5w+ÛZú÷Îàu,|�s3} µ r�svÕ=z{svsØtv¹fÎÞÕB}5w{svÎ.Ð¥zfÎ.w&ÕBÎ.s"},Ñ
tv¹fÎ"u�tv¶�}5svÔ&¹fÎ=q�r�Õ$Õ=r�q�Õ=z{|�u�tvr�}5wà}5wZtv¹{Î"Õ�¹fÎ.¶×r�s3t3qvá,Û
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pò¹fÎ µ Î=t3Î.ÕBtvr�}5w"},Ñ;Ó5r�u,w¥tPÔ|�u,wfÎ=tvs�u�qv}5z&w µ s3}5|�u�qvÏ�t!áKÔhÎFs3tvu�q�s¿¹{u,s Í Î=Î.w"uH¶»u ø },q µ r�s�ÕB}AÖ,Î=qvá
},Ñòtv¹fÎeÔ&u,s3t µ Î.Õ=u µ Î,Û ´ t�tv¹fÎetvr�¶�Îe},Ñòtv¹{r�sNÕB}5wfÑ�Î=qvÎ.w{ÕBÎ,â4¶»},qvÎÞtv¹&u,w\Ü=Ù,ÙþÎBÒ;t3q�u,s3}5|�u�q
Ô&|�u,wfÎ=tvse¹{uAÖ,Î Í Î=Î.w µ Î=t3Î.ÕBt3Î µ Í áïq�u µ r�u,|HÖ,Î.|�};Õ=r�t!á í svÎ=Î�� u�q�ÕBáïÎ=tZu,|�Û è�Ù,Ù,Ù;â$è�Ù,Ù����
Ý�µ qvá Î=t�u,|�Û×è�Ù,Ù����*u,w µ tv¹fÎ µ r�svÕB}AÖ,Î=q�Î=q�s��+ºFÎ Í Ô&u�Ó,Î.s�ð�Û ´HÍ }5zft©}5wfÎ×Ñ }5zfq�tv¹þ},Ñ`tv¹fÎ.svÎ
¹{u.Ö,ÎN},q Í r�tvu,| µ r�svtvu,w{ÕBÎ.sHsv¶×u,|�|�Î=qHtv¹&u,w Ù;Û�Ü ´JÝ Ûpò¹{r�sòr�sòÑ�},q�ÎBÒ;u,¶�Ô|�ÎØtv¹fÎ�Õ=u,s3ÎN},Ñ*tv¹fÎ
ß q�s3t`ÎBÒKt3q�u,s3}5|�u�q½Ó5r�u,w¥t`Ô&|�u,wfÎ=t4t3}�¹{u.Ö,Î Í Î=Î.w µ r�svÕB}?Ö,Î=qvÎ µ âfã;Ü�ä�Î=Ó Íþí � u.á,},q����$z{Î.|�},å
Ü.ê,ê,ã5ð�Û

pò¹{Î.s3Î$} Í;ø Î.ÕBtvs.âfºH¹{r�Õ�¹ÞºFÎ µ z Í ó3ä�Î=Ó5u,svr+Ô|�u,wfÎ=tvsvõ í sv¹f},q�tFÑ�},q»óvã;ÜØä�Î=Ó�Ï!|�r��,Î©Ô|�u,w;Ï
Î=tvsvõ�ðFu�qvÎØr�w¥t3Î=qvÎ.s3tvr�wfÓ�Ñ�},qòs3Î=Ö,Î=q�u,|q�Î.u,s3}5w{s=Û���r�q�s3t=â;tv¹fÎ=áÞu�qvÎ©¶�},q�ÎØ|�r��,Î.|�á�t3}�t3q�u,w&svr�t½r�w
Ñ q�}5w�t�},Ñ{tv¹fÎ.r�q�svtvu�q�s�tv¹{u,w�r�s�tv¹fÎ½Õ=u,s3ÎJÑ },q*¶�},q�Î µ r�s3tvu,w¥t¿Ô&|�u,wfÎ=tvs í tv¹fÎ½t3q�u,w{svr�t�Ô{qv} Í u Í r�|�Ï
r�t!áeÖ�u�q�r�Î.sòr�w¥Ö,Î=q�s3Î.|�á×ºHr�tv¹àtv¹{Î©Ô&|�u,wfÎ=t��(sJ},q Í r�tvu,|q�u µ r�z{s=âKqvÎ.u,Õ�¹{r�wfÓ ��Ü=Ù"!¡Ñ�},qHu�Ô|�u,wfÎ=t
u�t©Ù;Û(Ù5ã ´JÝ u�qv}5z{w µ ues3}5|�u�qvÏ�t!áKÔhÎ�s3tvu�qBð�Û©ú\¹fÎ.w�q�u µ r�u,|PÖ,Î.|�}KÕ=r�t�á µ u�tvuàu�qvÎ�z{svÎ µ âtv¹fÎ
¶»u,svs=â µ Î.w&svr�t!á,â*u,w µ svzfq�Ñ�u,ÕBÎÞÓ,q�u.Ö;r�t!áñÕ=u,w Í ÎeÕ�¹{u�q�u,ÕBt3Î=q�r�å=Î µ u,s�ºFÎ.|�|�Ûþ·KÎ.ÕB}5w µ â�tv¹fÎ=á
u�qvÎàÎBÒKÔÎ.ÕBt3Î µ t3} Í Îàr�w0sváKw{Õ�¹fqv}5wf}5z&s�q�},tvu�tvr�}5w í x$z{r�|�|�},t"Î=t�u,|�Û Ü.ê,ê$#5ð�Ûñpò¹{r�q µ â�tv¹fÎ
|�z{¶»r�wf}5svr�t�áytv¹{u�tØtv¹{Î=á÷qvÎ.ÕBÎ.r�Ö,Î µ zfÎ�t3} s3t3Î.|�|�u�qØq�u µ r�u�tvr�}5wÿr�sØ¶Nz{Õ�¹Ú|�u�qvÓ,Î=q�tv¹{u,wÿtv¹{Î.r�q
r�w¥t3q�r�w{svr�Õ×|�z{¶×r�wf}5svr�t�á,â4s3}÷tv¹fÎZt3Î.¶»ÔhÎ=q�u�tvzfqvÎ.s»wfÎ.u�q×tv¹fÎZÔ&¹f},t3}5s3Ô¹fÎ=qvÎZu�qvÎ%�;wf}Aº�wôr�w;Ï
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µ Î=ÔÎ.w µ Î.w¥tv|�áZ},Ñ4tv¹{Î�Ô&|�u,wfÎ=t��(s�Ô{q�r�},q$¹{r�s3t3},q�á,Û>��r�w{u,|�|�á,âhÔ&|�u,wfÎ=tvs$r�w&svr µ Î"Ù;Û(Ù"? ´JÝ Ñ q�}5¶
tv¹fÎ.r�q�s3tvu�q�u�Ô&ÔhÎ.u�q�t3}Þ¹{uAÖ,ÎNw{Î.u�q3Ï!Õ=r�q�Õ=z{|�u�qH},q Í r�tvs=â{ºH¹{r�Õ�¹yr�sòr�w¥t3Î=qvÔ{qvÎ=t3Î µ u,sHtv¹fÎ�ÎBùhÎ.ÕBt
},ÑFÕ=r�q�Õ=z{|�u�q�r�å.u�tvr�}5w Í áytvr µ Î.s í �yu�q�ÕBá�Î=tØu,|�ÛÞÜ.ê,ê�?,ð�Û�ú÷Î×Õ=u,wþtv¹fÎ=q�Î=Ñ },qvÎ»r�wfÑ Î=q$Î.wf}5z{Ó5¹
Í z{|��yÔ&u�q�u,¶�Î=t3Î=q�s$},Ñ½ä�Î=Ó5u,svr*Ô&|�u,wfÎ=tvs$t3}Zt3q�z{|�á Í Î=Ó5r�w�Õ�¹{u�q�u,ÕBt3Î=q�r�å.r�wfÓZtv¹fÎ.r�qØr�w�t3Î=q�r�},q�s=â
µ á;w{u,¶»r�Õ=s=âfu,w µ Î=Ö,}5|�zftvr�}5w+Û

pò¹{ÎFÔÎ=qvÑ�Î.ÕBt µ Î.¶�}5w{svt3q�u�tvr�}5w�},Ñ&tv¹{Î ß q�s3t�Ô}5r�w¥t�r�s�tv¹{Î µ r�svÕB}AÖ,Î=q�á�},Ñæ�ç è�Ù5ê
ë�ã,ì Í â
uÚÔ|�u,wfÎ=t»t3q�u,w&svr�tvr�wfÓ0r�wïÑ�qv}5w¥t×},Ñ"r�tvsÞs3tvu�qàÎ=Ö,Î=qvá@�KÛ9ã,è
ë µ uAáKs íBA ¹{u�q Í }5w&wfÎ.u,zôÎ=tàu,|�Û
è�Ù,Ù,Ù5�`æ�Î.wfqváþÎ=t�u,|�Ûlè�Ù,Ù,Ù�ð�Û pò¹fÎ×} Í s3Î=qvÖ,Î µ s3á;s3t3Î.¶ ÕB}5w&svr�s3tvs"},Ñòu�x$Ù=C svtvu�q�u,w µ u
Ô&|�u,wfÎ=tvu�q�á×ÕB}5¶�Ô&u,w{r�}5wà},Ñ¿¶»u,svsJÙ5DE#,ê�FÚÙ5D(Ù5ã��HG í �IG�J Ü=D9ì,êLKþÜ=Ù$MON��KÓ»r�sFtv¹fÎ©¶»u,svs½},ÑP zfÔr�t3Î=q�ð�}5w»u©Õ=r�q�Õ=z{|�u�q�},q Í r�t íRQTS Ù5D(Ù�ë¥ð�u�t4u µ r�svtvu,w{ÕBÎ½},ÑhÙ;Û(Ù�ëU? ´JÝ â5u,w µ u$Ô|�u,wfÎ=tvu�qvá
q�u µ r�z&s�u�t�Ü Í u�q*Î.s3tvr�¶×u�t3Î µ t3} Í ÎØÜ=DE�
ë�ê V�W
â5ºH¹{Î=qvÎ VXW�YZ?
Ù5[vÙ,Ù,Ù��;¶ r�s P zfÔ&r�t3Î=q��(s*¶»Î.u,w
q�u µ r�z&s í æ�z Í{Í u�q µ Î=t�u,|�Û è�Ù,ÙfÜ=�FsvÎ=Îeu,|�sv}H\Fqv}Aº�w0Î=t�u,|�Û è�Ù,ÙfÜAð�Û÷pò¹&r�s"|�u�q�Ó,ÎÞq�u µ r�z{s=â
r�w qvÎ.|�u�tvr�Ö,Î.|�áyÓ,}¥} µ u�Ó,qvÎ=Î.¶�Î.w¥t©ºHr�tv¹�tv¹fÎ=},qvÎ=tvr�Õ=u,|�Ô{q�Î µ r�ÕBtvr�}5w{s í x$z{r�|�|�},tHÎ=t©u,|�Û»Ü.ê,ê$#5ð�â
sv¹f}?ºHs4z{w&u,¶ Í r�Ó5zf}5z{sv|�á"tv¹{u�t`æ�çiè�Ù5ê
ë�ã,ì Í r�s�u©Ó5u,s`Ó5r�u,w¥t=Û�ä4¹¥áKs�r�Õ=u,|{Õ�¹&u�q�u,ÕBt3Î=q�r�å.u�tvr�}5w
},Ñ*æ�ç è�Ù5ê
ë�ã,ì Í �(s$u�tv¶�}5s3Ô¹fÎ=qvÎ"r�s µ r�svÕ=z{svsvÎ µàÍ ál·KÎ.u�Ó,Î=q í è�Ù,Ù��5ð�Û

æ�}AºFÎ=Ö,Î=q.â�º`Î`sv¹f}Aº0¹fÎ=qvÎ.u�Ñ�t3Î=qPtv¹{u�t�tv¹{Î*Ô{qv} Í |�Î.¶ },ÑKtv¹fÎ�Î=Ö,}5|�zftvr�}5w©},Ñ;æ�çïè�Ù5ê
ë�ã,ì Í â
u,w µ },Ñä�Î=Ó5u,svr{Ô&|�u,wfÎ=tvs�r�w�Ó,Î.wfÎ=q�u,|�â�r�s�¶»},qvÎòÕB}5¶�Ô&|�ÎBÒ�tv¹{u,w�Ô&qvÎ=ÖKr�}5z{sv|�á Í Î.|�r�Î=Ö,Î µ Û�pH¹{r�s
u�qvtvr�Õ=|�Îòr�s Í u,s3Î µ }5w�tv¹fÎJt�º`}Nu�qvtvr�Õ=|�Î.s Í á»x$z{r�|�|�},tX�i·f¹f}AºH¶×u,w í è�Ù,Ù5è��{¹fÎ=qvÎ.u�Ñ�t3Î=q�Ô&u�ÔÎ=q] ð"u,w µ ·;¹f}?ºH¶»u,w^� x©z{r�|�|�},t í è�Ù,Ù5è��½¹{Î=qvÎ.u�Ñ t3Î=q�Ôu�ÔhÎ=q ]O] ð�ÛPú÷ÎZqvÎ=Ñ�Î=qNtv¹fÎÞq�Î.u µ Î=q�t3}
tv¹fÎ.s3Î"u�q�tvr�Õ=|�Î.sJÑ�},qòÑ�zfqvtv¹fÎ=q µ Î=tvu,r�|�s=Û
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g�h�PÇi�kjmlIn _fo6pfqsrft Æ
´ s$ºFÎNºHr�|�|¿sv¹f}Aºîr�wytv¹fÎ�wfÎBÒ;t$s3Î.ÕBtvr�}5w+â+tv¹fÎ�qvÎ.|�u�tvr�Ö,Î.|�áy|�u�q�Ó,Î�q�u µ r�z{s�},Ñ`æ�ç¡è�Ù5ê
ë�ã,ì Í
r�s µ r�uÞÕ=z{|�t�t3}ZqvÎ=Ô{qv} µ z{ÕBÎ,Û ] w÷u,|�|�tv¹fÎ�Ñ }5|�|�}AºHr�wfÓ µ r�svÕ=z{svs�r�}5w+âº`Î�º�r�|�|�u,svsvz{¶�Î»ÕB}5w µ r�Ï
tvr�}5w{sFtv¹{u�tJ¶»u
Òfr�¶»r�å=Î�tv¹fÎ$Õ=u,|�Õ=z{|�u�t3Î µ q�u µ r�r&u�tJu,w¥á×Ó5r�Ö,Î.wàtvr�¶�Î$v�º`Î$ºHr�|�|&u,svsvz&¶�Î�tv¹&u�t
æ�çûè�Ù5ê
ë�ã,ì Í ºFu,s`Ñ },q�¶�Î µ ���à������� u,w µ tv¹&u�t`r�t`Ôh}5s�s3Î.svs3Î.s`wf}"ÕBÎ.w¥t3q�u,| µ Î.w{s3ÎHÕB},qvÎ,Û�pH¹fÎ
qvÎ.u µ Î=q"s�¹f}5z{| µ �,Î=Î=ÔÚr�w÷¶»r�w µ tv¹{u�t"tv¹fÎ�Ô{qvÎ.s3Î.w&ÕBÎ�},Ñ½uyÕB},qvÎ»},q"uls�|�}Aºî¶»r�Ó,q�u�tvr�}5w÷},Ñ
tv¹fÎØÔ&|�u,wfÎ=t½º`}5z{| µ |�Î.u µ t3}×Î=Ö,Î.w sv¶»u,|�|�Î=qFq�u µ r�rtv¹{u,wlÕ=u,|�Õ=z{|�u�t3Î µ ¹fÎ=q�Î,Û_ Ì � Ì `badcxwÈAÊk�y
¿Ê{É	
{z�|��6}h��È	�.����~���
c5}] w0tv¹fÎàs3tvu,w µ u�q µ Õ=u,s3Î,â*tv¹{ÎÞÎ=Ö,}5|�z{tvr�}5wñ},ÑòuyÓ5r�u,w¥t�Ô&|�u,wfÎ=tNr�sØÓ,}?Ö,Î=q�wfÎ µýÍ áÚs3tvu,w µ u�q µ
¹�á µ qv}5svtvu�tvr�Õ u,w µ tv¹fÎ=q�¶»} µ á;w{u,¶»r�Õ=u,|òÎ.ÐKz{u�tvr�}5w{s=âòu,w µ Í áôtv¹fÎ�Î.wfÎ=qvÓ,á ÕB}5w{svÎ=qvÖ
u�tvr�}5w
Î.Ð¥z&u�tvr�}5w�v �k�� � J���� �s�� � [ í ÜAð

ºH¹fÎ=qvÎ
�
r�s�tv¹fÎZÔ&|�u,wfÎ=t��(s»r�w¥t3q�r�w{s�r�Õ×|�z&¶»r�wf}5svr�t!á,â � r�s�¶×u,svs»r�w{s�r µ ÎàuþÓ5r�Ö,Î.wïq�u µ r�z{s=â�üt3Î.¶�ÔÎ=q�u�tvzfq�Î,â

�
s3ÔÎ.Õ=r ß Õ�Î.w�t3qv},ÔKá÷u,w µ � r�s$tvr�¶�Î,Û ] w{s�r µ Î�tv¹fÎ�Ô&|�u,w{Î=t=âPÎ.u,Õ�¹0|�u.á,Î=q

ÕB}5w�t3q�r Í zft3Î.s`t3}�tv¹fÎH}5zft�ºFu�q µ Î.w{Î=qvÓ,á��&z;Ò Í á»u µ Î.ÕBqvÎ.u,s3Î�},ÑPr�tvsFs3ÔÎ.Õ=r ß ÕòÎ.w�t3qv},ÔKá í tv¹&r�s
ÕB},qvqvÎ.s3Ô}5w µ s½t3}×u»ÕB}5w¥t3q�u,ÕBtvr�}5wyu,w µ â{r�wZu,|�| Í zft½tv¹fÎØÎ.u�q�|�r�Î.s3tJÔ&¹{u,s3Î.s.â{u»ÕB}¥}5|�r�wfÓ¥ð�Û

pò¹{Î×u,¶�}5z{w¥t"},ÑJÎ.wfÎ=q�Ó,áÚ|�}5s3t Í á÷tv¹fÎÞÔ&|�u,wfÎ=tØÔÎ=qNz{w{r�t©tvr�¶»ÎÞr�s�u,|�s3} svÎ=t Í á÷tv¹fÎ
u�tv¶�}5s3Ô&¹{Î=q�r�Õýó3|�r µ õ;Ûôpò¹{Îàu�tv¶»}5s3Ô&¹fÎ=q�r�Õ Í }5z&w µ u�qváÚÕB}5w µ r�tvr�}5wýÕ=u,w Í Î µ Î ß w{Î µ u�t×u
Ô{qvÎ.svs�zfqvÎ>��Øu,w µ uÞÕB},qvqvÎ.s3Ô}5w µ r�wfÓ�t3Î.¶�ÔÎ=q�u�tvzfqvÎT�s��J�� í � � [ � [��;ð�âºH¹fÎ=qvÎ � � r�sHtv¹fÎs3t3Î.|�|�u�q©|�z&¶»r�wf}5svr�t!áàqvÎ.ÕBÎ.r�Ö,Î µþÍ áytv¹fÎ�Ô&|�u,wfÎ=t�u,w µ ��r�tvs�Ó,q�u.Ö;r�t!á,ÛNç�Î ß w{r�wfÓ��0r�w�Ö,}5|�Ö,Î.s
s3}5|�Ö;r�wfÓ�u»ÕB}5¶�Ô|�ÎBÒeq�u µ r�u�tvr�Ö,Î©t3q�u,w&s3Ñ Î=qHÔ{qv} Í |�Î.¶lÛ] w�tv¹fÎòu Í svÎ.w{ÕBÎò},Ñ+svz{Õ�¹»u©¶�} µ Î.|ftv¹{u�t�ºF}5z{| µ ÕB}5w&svr�s3t3Î.w¥tv|�á�u,Õ=ÕB}5z{w�t`Ñ },q Í },tv¹»tv¹fÎ
r�w¥t3q�r�w{svr�Õò|�z{¶»r�wf}5svr�t�á»u,w µ s3t3Î.|�|�u�qJ|�z{¶×r�wf}5svr�t�á,â�tv¹fÎØu�Ô&Ô{qv}5u,Õ�¹à},Ñ*x$z{r�|�|�},t4Î=tòu,|�Û í Ü.ê,ê$#5ð
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low helium (Y=0.15)

opacities x10

w/ dissipation

"cold" atmosphere

"hot" atm
osphere

HD 209458b

��r�Ó5zfq�ÎeÜ�Û �Hu µ r�z&sH},ÑFæ�ç è�Ù5ê
ë�ã,ì Í\í r�wþz{w&r�tvsH},Ñ`tv¹fÎ�q�u µ r�z&sH},Ñ P zfÔ&r�t3Î=qBð
Ö,Î=q�s�z{sHtvr�¶�Î"z{w µ Î=q µ r�ùÎ=qvÎ.w¥t�u,svs�z{¶�Ô{tvr�}5w&s í s3Î=ÎNt3ÎBÒKt�ð�Û$pò¹fÎ Í }AÒyr�w µ r�Õ=u�t3Î.s
r�w{Ñ Î=qvq�Î µ q�u µ r�r+u,w µ u�Ó,Î.s�},Ñ�æ�çîè�Ù5ê
ë�ã,ì Í Û

ºFu,sFt3}�z{s3Î�tv¹fÎ�qvÎ.svz{|�t`},ÑPu�q�u µ r�u�tvr�Ö,Î�t3q�u,w{svÑ Î=q½Õ=u,|�Õ=z{|�u�tvr�}5w×Ñ�},qJu,wÞr�sv}5|�u�t3Î µ Ô|�u,wfÎ=tvu�qvá
u�tv¶�}5s3Ô&¹{Î=qvÎ,ÛÚ·��Kr�Ô{Ô&r�wfÓZtv¹{Î µ Î=tvu,r�|�s"},ÑHtv¹fÎàÔ{qv};ÕBÎ µ zfqvÎ í s3Î=ÎZä�u�ÔÎ=q ] ð�â�tv¹{r�s�r�¶»Ô&|�r�Î.s
uñqvÎ.|�u�tvr�Ö,Î.|�áîó3¹{},tvõôzfÔ{ÔÎ=q Í }5z{w µ u�qváôÕB}5w µ r�tvr�}5w },Ñ(�����
ë5Ù,ÙX� u�t���J Ü=Ù Í u�qAÛ
pò¹fÎ tv¹fÎ=},qvÎ=tvr�Õ=u,|�Î=Ö,}5|�zftvr�}5w Ñ�},qetv¹{r�sñó3¹f},tvõýu�tv¶�}5s3Ô&¹fÎ=q�Î�r�sÞsv¹f}?ºHw r�w@��r�Ó5zfq�Î0Ü t3}
u�Ô{Ô{qv},Ô&q�r�u�t3Î.|�áNqvÎ=Ô{qv} µ z{ÕBÎHtv¹fÎ�r�w{Ñ Î=qvq�Î µ u�Ó,Î�u,w µ q�u µ r�z{s*},Ñ�æ�ç è�Ù5ê
ë�ã,ì ÍÚí \½zfqvqv}?ºHs`Î=t
u,|�Û4è�Ù,Ù,Ù�ð�Û

æ�}AºFÎ=Ö,Î=q.â µ Î=tvu,r�|�Î µ q�u µ r�u�tvr�Ö,Î×t3q�u,w{s3Ñ�Î=qNÕ=u,|�Õ=z&|�u�tvr�}5w{s�¹{u.Ö,Îàsv¹f}?ºHwÚtv¹&r�s"u�Ô{Ô&qv}.ÒKÏ
r�¶»u�tvr�}5wþt3}y}AÖ,Î=qvÎ.s3tvr�¶»u�t3ÎÞtv¹{Î»u�tv¶�}5s3Ô&¹fÎ=q�r�Õ�t3Î.¶�ÔÎ=q�u�tvzfqvÎ.sØ},ÑFä�Î=Ó5u,svr4Ô&|�u,wfÎ=tvs Í áþu,s
¶�z&Õ�¹�u,s�Ü=Ù,Ù,Ù1� u�t�Ô{qvÎ.svs�zfqvÎ.sH|�u�qvÓ,Î=qHtv¹{u,w�uÞÑ q�u,ÕBtvr�}5wy},Ñ�u Í u�q í ·;Î.u�Ó,Î=q(� ·;u,svsvÎ.|�}AÖ
Ü.ê,ê,ìKâ¿è�Ù,Ù,Ù5��x�}5zf�,Î.w{|�Î.z{ÐKzfÎNÎ=t$u,|�Û©è�Ù,Ù,Ù5�y\Fu�q�¶»u,w�Î=t$u,|�Û©è�Ù,ÙfÜAð�Û"ú÷ÎNtv¹Kz{s$Õ�¹{}5s3Î�t3}
Õ=u,|�Õ=z{|�u�t3ÎàÎ=Ö,}5|�z{tvr�}5wô¶�} µ Î.|�sNºHr�tv¹ñu,wôu�tv¶�}5s3Ô&¹{Î=q�r�Õ Í }5z&w µ u�qváÿÕB}5w µ r�tvr�}5wñtv¹{u�t�º½u,s
¶�},qvÎ×u�Ô&Ô{qv},Ô{q�r�u�t3Î�t3}ltv¹fÎ.s3Îeu�tv¶�}5s3Ô&¹fÎ=q�r�Õ�¶�} µ Î.|�s=â�º�¹{r�Õ�¹Ú|�Î µ t3} uZt3Î.¶»ÔhÎ=q�u�tvzfqvÎ»},Ñ��� è
ë5Ù,ÙX� u�t(��J3� Í u�q.Û ] wytv¹&u�t�Õ=u,s3Î,â+tv¹{Î�ó3ÕB}5| µ õeu�tv¶»}5s3Ô&¹fÎ=q�r�Õ Í }5z{w µ u�q�áàÕB}5wfÏ
µ r�tvr�}5wý|�Î.u µ s�t3}ÿu÷Ñ�u,s3t3Î=q×sv¹fq�r�w �;r�wfÓy},Ñ�tv¹fÎZÔ&|�u,wfÎ=t�tv¹{u�t×r�s�r�w&ÕB}5¶�Ô&u�tvr Í |�ÎÞºHr�tv¹ýtv¹fÎ
} Í s3Î=qvÖ�u�tvr�}5w{s í s3Î=Î Í },t3t3}5¶ Õ=zfq�Ö,Î"r�w���r�Ó5zfqvÎ»ÜAð�Û] w µ Î=ÔÎ.w µ Î.w¥t�Õ=u,|�Õ=z{|�u�tvr�}5w{s Í á>\F} µ Î.w{¹fÎ.r�¶»Î=qPÎ=t�u,|�Û í è�Ù,ÙfÜAðPºHr�tv¹"u,wNu�tv¶�}5s3Ô&¹fÎ=q�r�Õ
Í }5z{w µ u�qváïÕB}5w µ r�tvr�}5w Í u,s3Î µ }5w\tv¹fÎ�¡ µ{µ r�wfÓ,t3}5w\u�Ô{Ô{qv}AÒ;r�¶×u�tvr�}5w u,|�s3}ýáKr�Î.| µ uñÑ�u,s3t
sv¹fq�r�w �Kr�wfÓ"tv¹{u�t�r�sòÕB}5w{svr�s3t3Î.w�tJº�r�tv¹à}5zfqòqvÎ.s�z{|�tvs½Ñ�},qHtv¹fÎló3ÕB}5| µ õ»Õ=u,s3Î,Û

ú÷Î�tv¹fÎ=qvÎ=Ñ�},qvÎØÑ�Î=Î.|�tv¹{u�t Í Î.Õ=u,z{svÎØtv¹fÎyó3ÕB}5| µ õ»u�tv¶�}5s3Ô&¹{Î=q�r�Õ Í }5z{w µ u�qvá×ÕB}5w µ r�tvr�}5w
r�sòÔ&qvÎ=Ñ Î=q�u Í |�Î©t3}etv¹fÎ ó3¹f},tvõ Í }5z{w µ u�q�áÞÕB}5w µ r�tvr�}5w+â{tv¹fÎ=q�Î�r�s�u»Ô{qv} Í |�Î.¶ r�wZÎBÒ;Ô&|�u,r�w{r�wfÓ



ã�Ù�# &('$)+*,*.-�/1032546-�798;:=<
æ�çûè�Ù5ê
ë�ã,ì Í �(sFq�u µ r�z{s.Û¿pò¹{r�s�Ô{qv} Í |�Î.¶ür�s�¶�},qvÎ�u,Õ=zft3ÎHºH¹{Î.w»ÕB}5w{svr µ Î=q�r�wfÓ$tv¹fÎòÔ}5svs�r Í |�Î
Ô{qvÎ.s3Î.w&ÕBÎe},Ñ�uþÕBÎ.w�t3q�u,|HÕB},qvÎ,â4ºH¹&r�Õ�¹0º`}5z&| µ áKr�Î.| µ s3tvr�|�|`s�¶»u,|�|�Î=q�q�u µ r�r�Ûþú÷ÎZÎBÒ;u,¶»r�wfÎ
¹fÎ=qvÎ.u�Ñ�t3Î=qHÖ�u�q�r�}5z{s½Ô}5svs�r Í |�Î�ÎBÒKÔ|�u,w{u�tvr�}5w{s.Û_ Ì _ Ì Å¢n�c�cU£9cKÉàÅÞÆ�Ç��É�£¿È����6�¤�kjHÈ�ayc�wÈ¥c�}h}�Ê{É ¦§}h�©¨gª« wfÎÞÔh}5s�svr Í r�|�r�t!áyr�sØtv¹{u�t�u,|�tv¹f}5zfÓ5¹ÚÔ&u�qvt�},ÑJtv¹fÎÞs3t3Î.|�|�u�qL�z;Òÿr�s"u Í sv},q Í Î µ u�tN|�}Aº u,|�Ï
tvr�tvz µ Î.s.â¿ulsv¶×u,|�|�Ñ q�u,ÕBtvr�}5wÿ},ÑJr�t©ÔÎ.wfÎ=t3q�u�t3Î.s µ Î=Î=Ô0r�w�t3}ltv¹{Î×u�tv¶�}5s3Ô&¹{Î=qvÎ,Û ´ s"ulÕB}5wfÏ
s3Î.ÐKzfÎ.w{ÕBÎ,âhtv¹fÎ"t3Î.¶�ÔÎ=q�u�tvz{qvÎ"Ó,q�u µ r�Î.w�t�r�wZtv¹fÎ�q�u µ r�u�tvr�Ö,Î"qvÎ=Ó5r�}5w�â&Ô{qv},Ô},qvtvr�}5w{u,|+t3}etv¹fÎ
Î.wfÎ=qvÓ,á��z;Ò�t3} Í ÎHt3q�u,w{s3Ô},qvt3Î µ â¥º`}5z{| µ×Í ÎH|�u�q�Ó,Î=q.Û�pò¹fÎ�t3Î.¶�ÔÎ=q�u�tvzfqvÎ.sFu�t µ Î=Î=Ôe|�Î=Ö,Î.|�s
º`}5z&| µ tv¹fÎ.wlu,|�sv} Í Î$|�u�qvÓ,Î=qòtv¹{u,wlr�wZ}5zfqòÕB}5| µ ¶»} µ Î.|�Û

ú ¹{r�|�Î4tv¹{r�sP¶»Î.Õ�¹{u,w{r�sv¶ sv¹{}5z{| µØÍ Î4Õ=u�q�Î=Ñ�z{|�|�á©r�w{Õ=|�z µ Î µ$Í á©Ñ�zftvzfqvÎ`Î=Ö,}5|�zftvr�}5w�¶�} µ Ï
Î.|�s=âr�t�u�Ô&ÔhÎ.u�q�sHtv¹{u�t$Î=Ö,Î.w�tv¹fÎ�ÕB}5w�tvr�w¥zf}5z&sH},Ô&u,Õ=r�tvr�Î.s$u,|�}5wfÎNÔ{qvÎ=Ö,Î.w¥t�tv¹fÎ µ Î=Î=Ô�ÔÎ.wfÎBÏ
t3q�u�tvr�}5wþ},Ñ�tv¹{Î�svt3Î.|�|�u�q¬�&z;Ò í s3Î=Î»ä�u�ÔÎ=q ] ð�ÛP·;r�¶�z{|�u�tvr�}5w{s�},Ñ�q�u µ r�u�tvr�Ö,ÎNt3q�u,w{s3Ñ�Î=q$u,|�}5wfÓ
u ß Ò;Î µ t3Î.¶»ÔhÎ=q�u�tvzfqvÎ"Ô&qv} ß |�Î Í á ] q�}×Î=t$u,|�Û í è�Ù,Ù5è5ð�sv¹f}AºWtv¹{u�t$ê,êKÛ9ê,ê�!¸},Ñ*tv¹fÎ�s3t3Î.|�|�u�q�&z;Òàr�sòu Í s3},q Í Î µ u�t�u�Ô{qvÎ.svs�zfqvÎ(� S Ü=Ù Í u�qAÛ« w»tv¹fÎò},tv¹fÎ=qF¹{u,w µ â5ºFÎHs3t3q�Î.svs�tv¹fÎ�zfqvÓ,Î.w¥t4wfÎ=Î µ Ñ�},q`¶�},q�ÎòqvÎ.u,|�r�svtvr�Õ½u�tv¶�}5s3Ô&¹fÎ=q�r�Õ
Í }5z{w µ u�qváØÕB}5w µ r�tvr�}5w{s.Û ´ |�|;u�tv¶�}5s3Ô&¹{Î=q�r�Õ½¶�} µ Î.|�s�Ô&z Í |�r�sv¹fÎ µ s3}$Ñ�u�q4u,s�svz{¶�Î Í }5z{w µ u�q�á
ÕB}5w µ r�tvr�}5w{sØtv¹{u�t�u�qvÎàr�w{ÕB}5¶�Ôu�tvr Í |�Î»º�r�tv¹ÿtv¹fÎeqvÎ.svz&|�tvs"},ÑJtv¹{ÎÞÎ=Ö,}5|�z{tvr�}5w0¶»} µ Î.|�s=Û ] w
Ô&u�qvtvr�Õ=z&|�u�q.â�tv¹{Î�r�w¥t3q�r�w{s�r�Õ��&z;Ò»},Ñ�tv¹{ÎHÔ&|�u,w{Î=t4º½u,s`Ó,Î.w{Î=q�u,|�|�á�}?Ö,Î=qvÎ.s3tvr�¶»u�t3Î µàÍ á»},q µ Î=q�s
},Ñ*¶»u�Ó5w{r�tvz µ Î í r�tòr�sJ}5w{|�á�� Ü=Ù�f®Ø},Ñ�tv¹fÎØqvÎ.ÕBÎ.r�Ö,Î µ s3t3Î.|�|�u�qJq�u µ r�u�tvr�}5whð�Û_ Ì,¯+Ì °�È�ayc¥ÉeÅ±}�È�c¥É=�PÊ{È��.|6c²zm¨©£g}�Êk�¿ÊfÈ����6�¿Ç
´ w{},tv¹fÎ=q½ÎBÒKÔ&|�u,w{u�tvr�}5wàr�s`t3}�r�w�Ö,}$�,Î©u�|�}AºFÎ=q½tv¹{u,wàs3}5|�u�qJu Í z{w µ u,w{ÕBÎ�},ÑP¹fÎ.|�r�z&¶ZÛ�æ�}AºòÏ
Î=Ö,Î=q.â�r�wïtv¹fÎ�Ñ q�u,¶�Î=º`},q��ï},ÑØtv¹fÎþÕB}5| µ ¶�} µ Î.|�âJº`Î�Ñ�}5z{w µ tv¹{u�ter�wï},q µ Î=qàt3} ß tetv¹fÎ
} Í s3Î=qvÖ,Î µ q�u µ r�z{s=â,ºFÎ�wfÎ=Î µ ³ � Ù5D�Ü.ãKâ;u,w×ÎBÒKt3q�Î.¶�Î.|�á»z{w{ÕBÎ=q�tvu,r�w�Ö�u,|�zfÎ í s3Î=Î¬��r�Ó5zfqvÎ�ÜAð�Û

´ |�s3}fâKtv¹fÎ©ÕB}¥}5|�r�wfÓ�ÕB}5z{| µÞÍ Î$sv|�}?º`Î µeÍ á×u�¹{r�Ó5¹fÎ=qF},Ô&u,Õ=r�t�áÞr�wÞtv¹fÎ©r�w{w{Î=q4q�u µ r�u�tvr�Ö,Î
qvÎ=Ó5r�}5w+ÛJæ�}AºFÎ=Ö,Î=q.âº`ÎNz{s3Î µ r�wZ}5zfq�Õ=u,|�Õ=z{|�u�tvr�}5w&s´�ò}5svsvÎ.|�u,w µ },Ôu,Õ=r�tvr�Î.s Í á ´ |�ÎBÒ;u,w µ Î=q�µ�fÎ=q�Ó5z{s3}5w í Ü.ê,ê
ë¥ð"tv¹{u�t�u,Õ=ÕB}5z{w¥tNÑ },qNtv¹fÎ×Ô&qvÎ.s3Î.w{ÕBÎÞ},ÑJÓ,q�u,r�w{sØu,w µ tv¹Kz{sØq�Î=Ô{qvÎ.s3Î.w¥t
q�u�tv¹fÎ=q»¹{r�Ó5¹0Ö�u,|�zfÎ.s�},Ñ�tv¹{r�s�ÐKz{u,w¥tvr�t!á,Û¶��r�Ó5zfqvÎ÷ÜZsv¹f}?ºHs�tv¹{u�t»u,wôr�w&ÕBqvÎ.u,s3Îà},ÑHtv¹fÎ.svÎ
},Ô&u,Õ=r�tvr�Î.s Í áyu×Ñ�u,ÕBt3},qL� Ü=Ùàr�sòqvÎ.ÐKz{r�q�Î µ Ñ�},q$ue¶»u�qvÓ5r�w{u,| ß t�},Ñ�tv¹fÎN} Í s3Î=qvÖ,Î µ q�u µ r�z{s=Û
ú÷Î"Î.s3tvr�¶»u�t3ÎØtv¹{u�tHs�z{Õ�¹lu,wyr�w{ÕBqvÎ.u,s3ÎØr�wà},Ô&u,Õ=r�tvr�Î.sòr�sòz{wfqvÎ.u,|�r�s3tvr�Õ�Û_ Ì q Ì ·H�6�©¸�whÈAÊ6�d
�Ê{É	
¤~���
c�}�Çº¹i� È�a{z(�dcKÉ�»k¼½n%��Ç.Ç¥��£¿Ê{È����6���h�ïÈ�aycI���hÈ�c¥É=���&É
x$r�Ö,Î.w tv¹fÎ.s3Î µ r�u×Õ=z{|�tvr�Î.sJr�wZqvÎ=Ô&qv} µ z{Õ=r�wfÓ�tv¹fÎ�} Í s3Î=qvÖ,Î µ q�u µ r�z&sJ},Ñ�æ�ç è�Ù5ê
ë�ã,ì Í â©\F}�Ï
µ Î.w{¹fÎ.r�¶�Î=q4Î=tJu,|�Û í è�Ù,ÙfÜAðFu,w µ Ô&u�ÔÎ=q ] Ô{qv},Ô}5s3Î µ uþó3wf}5w;Ï!s3tvu,w µ u�q µ õN¶�} µ Î.|&r�wÞºH¹{r�Õ�¹
tv¹fÎØÎ.wfÎ=q�Ó,áeÕB}5w{svÎ=qvÖ
u�tvr�}5wlÎ.ÐKz{u�tvr�}5wlr�w&svr µ Î�tv¹fÎØÔ&|�u,wfÎ=t Í Î.ÕB}5¶»Î.s�k�� � J¿¾À ��� ���� � [ í è5ð

ºH¹fÎ=qvÎ � r�s©tv¹fÎ×¶×u,svs"r�w&svr µ Î�u,w�áþÓ5r�Ö,Î.w0|�Î=Ö,Î.|�â�u,w µ ¾À í � ð$r�s©tv¹fÎ×Î.wfÎ=qvÓ,á µ r�svs�r�Ô&u�t3Î µ
ÔÎ=qòz{w{r�t½tvr�¶�Î©ÔÎ=qHz&w{r�tJ¶»u,svsòu�tHtv¹{u�tH|�Î=Ö,Î.|�Û\F} µ Î.w{¹fÎ.r�¶»Î=q*Î=t4u,|�Û�sv¹f}AºFÎ µ tv¹&u�t*tv¹fÎòq�u µ r�z{s�},Ñæ�ç è�Ù5ê
ë�ã,ì Í Õ=u,w Í ÎJÎBÒKÔ&|�u,r�wfÎ µ
Í áôtv¹{Î µ r�svsvr�Ô&u�tvr�}5wô},ÑL� Ü=Ù$MÂÁÎ=qvÓFsÃ�Ä µ Î=Î=Ô\r�w tv¹fÎ�Ô&|�u,wfÎ=t=Û���r�Ó5z{qvÎ0Ü�sv¹f}?ºHs×}5z{q
qvÎ.svz{|�t�Ñ�},qØtv¹fÎ×Î=Ö,}5|�zftvr�}5wþ},ÑJæ�ç è�Ù5ê
ë�ã,ì Í ºH¹{Î.w÷r�w{Õ=|�z µ r�wfÓ×tv¹{Î µ r�svs�r�Ô&u�tvr�}5w },Ñ ¾Å �
Ü=D9ì�K Ü=Ù$MÂÁÎ=qvÓFsÃ�Älu�tZtv¹fÎþÔ&|�u,wfÎ=t��(sZÕBÎ.w¥t3Î=q.â©z{svr�w{ÓÚ}5zfqlÕB}5| µ Í }5z{w µ u�qváïÕB}5w µ r�tvr�}5w+Û
ç�Î=ÔhÎ.w µ r�wfÓ�}5wlº�¹fÎ=qvÎ©tv¹fÎ µ r�svsvr�Ôu�tvr�}5wetvu=�,Î.sHÔ&|�u,ÕBÎ í r�wàtv¹fÎØ}5z{t3Î=q�|�uAá,Î=q�sò},q µ Î=Î=ÔÎ=q�ð�â
u�ºH¹f}5|�Î$svÎ=q�r�Î.sJ},Ñ�Î=Ö,}5|�zftvr�}5wZÕ=zfqvÖ,Î.sHÕ=u,w Í Î$Õ=u,|�Õ=z{|�u�t3Î µ â&u,s µ Î.svÕBq�r Í Î µ r�wZä�u�ÔÎ=q ] Û



�9��� :=�O) � *+:=< � /R� ã�Ù"?�y}5s3te},ÑØtv¹fÎyÔ&qv} Í |�Î.¶ r�s»tv¹fÎ.w t3} ß w µ u,w\u µ Î.ÐKz{u�t3Î÷s3}5zfq�ÕBÎ },ÑØÎ.wfÎ=qvÓ,á,Û�\F}�Ï
µ Î.w{¹fÎ.r�¶�Î=q"Î=t�u,|�Û í è�Ù,ÙfÜAð�Ô{qv},Ô}5s3Î µ tv¹&u�t�},q Í r�tvu,|`Õ=r�q�Õ=z{|�u�q�r�å.u�tvr�}5w Í áÿtvr µ u,|4Ñ q�r�ÕBtvr�}5w
¶»u.á µ r�svsvr�Ôu�t3ÎØu,w u µ Î.ÐKz{u�t3Î�Ð¥z&u,w�tvr�t�áà},Ñ*Î.wfÎ=qvÓ,áZºHr�tv¹&r�wàtv¹fÎ"Ô|�u,wfÎ=t=Û ] wytv¹fÎ�Õ=u,svÎ�},Ñ
æ�çîè�Ù5ê
ë�ã,ì Í v ¾Å � Ü=Ù MÂÆ Q M(Ç ÜPx�áKqÈÃÉBÊÌË�ÉºÍ Î=q�Ó`s �Ä [ í �5ð
ºH¹fÎ=qvÎ Q r�sòtv¹fÎØÔ&|�u,w{Î=t��(sòÎ.Õ=ÕBÎ.w¥t3q�r�Õ=r�t�álu,w µ ÈÃÉBÊÌË�É tv¹fÎ"Õ=r�q�Õ=z{|�u�q�r�å.u�tvr�}5wZtvr�¶�ÎØs�Õ=u,|�Î,Û « wfÎ
ß q�s3teÔ}5svsvr Í r�|�r�t�á0r�setv¹{u�t Q � Ù5D�Üþu,w µ È ÉBÊÌË�É � Ü¿x�áKq.â�r�w ºH¹&r�Õ�¹\Õ=u,s3Îþtv¹fÎþÎ.wfÎ=qvÓ,á
ÕB}5z{| µ\Í ÎþÔ{qv}AÖ;r µ Î µ Í á\uýsv|�}?º Õ=r�q�Õ=z{|�u�q�r�å.u�tvr�}5w },Ñ"tv¹fÎ÷Ô|�u,wfÎ=t��(se},q Í r�t=Û ´ s3Î.ÕB}5w µ
Ô}5svsvr Í r�|�r�t!á�r�sFtv¹{u�tJÕ=r�q�Õ=z&|�u�q�r�å.u�tvr�}5wÞÔ{qv};ÕBÎ=Î µ s½}5weÑ�u,s3t3Î=qòtvr�¶�Î$svÕ=u,|�Î.s.â Í zftFtv¹{u�tJuNw{}5w;Ï
å=Î=qv}lÎ.Õ=ÕBÎ.w¥t3q�r�Õ=r�t�á÷r�s$Ñ },q�ÕBÎ µ÷Í áþu,w÷z{w �;wf}?ºHw÷ÕB}5¶�Ô&u,w{r�}5w+Û ´ Õ=ÕB},q µ r�wfÓZt3}lÔ&z Í |�r�sv¹fÎ µ
|�r�t3Î=q�u�tvz{qvÎ,â&tv¹fÎ�Î.Õ=ÕBÎ.w�t3q�r�Õ=r�t!áy},Ñ�æ�ç¡è�Ù5ê
ë�ã,ì Í r�s QÎS Ù5D(Ù��Kâ+u,w µ w{}ÞwfÎ.u�q Í á,âhÎ.Õ=ÕBÎ.w�t3q�r�Õ
u,w µ ¶»u,svsvr�Ö,ÎFÕB}5¶�Ô&u,w{r�}5w�¹{u,s Í Î=Î.w µ Î=t3Î.ÕBt3Î µlí �yu�å=Î.¹�Î=t�u,|�Û*è�Ù,Ù,Ù5�¥æ�Î.wfqvá©Î=t�u,|�Û�è�Ù,Ù,Ù5�A ¹{u�q Í }5w{w{Î.u,z÷Î=tNu,|�Û è�Ù,Ù,Ù�ð�Û�pH¹fÎ×ÎBÒ;Ô&|�u,w{u�tvr�}5wÚr�s"tv¹fÎ.wÚ}5w&|�á÷¶»u�qvÓ5r�w{u,|�|�á Ô}5svs�r Í |�Î,Û
æH}?º`Î=Ö,Î=qAâKtv¹{ÎHsvr�tvz{u�tvr�}5w�º`}5z&| µ Õ�¹{u,w{Ó,Î�r�ÑhÑ�z{qvtv¹fÎ=q*} Í s3Î=q�Ö
u�tvr�}5w&u,|{s3tvz µ r�Î.s�ÕB}5w ß q�¶îtv¹fÎ
Ô{qvÎ=Ö;r�}5z{sòÕB}5w&Õ=|�z{svr�}5wy},Ñ�u»Ö,Î=qvá sv¶»u,|�|+Î.Õ=ÕBÎ.w¥t3q�r�Õ=r�t!áyu,w µ�Ï },q�|�Î.u µ t3}Þtv¹{Î µ Î=t3Î.ÕBtvr�}5w�},Ñ
u»Õ=|�}5s3ÎØÕB}5¶»Ô&u,w{r�}5w+Û] w�Ô&u�ÔÎ=q�s ] u,w µ ]O] º`Î�Ô{q�},Ôh}5svÎ�tv¹{u�t©tv¹{Î»¶»r�svsvr�wfÓ×Î.wfÎ=q�Ó,á s3}5zfq�ÕBÎ»¶»u.á�svr�¶�Ô&|�á
|�r�ÎHr�w×tv¹fÎ�ÎBÒKt3q�Î.¶�Î.|�á×¹{r�Ó5¹×s3t3Î.|�|�u�qFr�q�q�u µ r�u�tvr�}5w�Û ´ s µ r�svÕ=z{svs3Î µ ¹fÎ=qvÎ.u�Ñ�t3Î=q.â;tv¹fÎ$s3t3qv}5wfÓ5|�á
wf}5w;Ï!z{w&r�Ñ },q�¶ r�qvq�u µ r�u�tvr�}5wþt3Î.w µ s�t3}yÓ,Î.wfÎ=q�u�t3ÎÞºHr�w µ s©r�wÚtv¹fÎ»Ô&|�u,w{Î=tvu�qvá÷u�tv¶�}5s3Ô&¹fÎ=q�Î,Û
pò¹{r�sy�;r�wfÎ=tvr�ÕFÎ.wfÎ=qvÓ,áNr�s�ÎBÒ;ÔhÎ.ÕBt3Î µ t3} Í Î½t3q�u,w{svÔh},q�t3Î µ t3} µ Î=Î=ÔhÎ=q�|�Î=Ö,Î.|�s=â,ºH¹fÎ=q�Î½r�t�ÕB}5z&| µ
Í Î µ r�svs�r�Ô&u�t3Î µ Û « w{|�á©u Í }5zft4Ü¥! },Ñftv¹fÎ`r�qvq�u µ r�u�t3Î µ s3t3Î.|�|�u�q¿Î.wfÎ=qvÓ,á"wfÎ=Î µ s�t3} Í Î`u
ùhÎ.ÕBt3Î µ
tv¹{u�tHº½u.á r�wZ},q µ Î=q�t3}×qvÎ=Ô&qv} µ z{ÕBÎØtv¹fÎØ} Í s3Î=qvÖ�u�tvr�}5w{s=âhu»Ö�u,|�zfÎØºH¹&r�Õ�¹lr�sHr�wlu�Ó,q�Î=Î.¶�Î.w�t
ºHr�tv¹N} Í s3Î=q�Ö
u�tvr�}5w&s�r�w�tv¹{Î´¡4u�qvtv¹��(s*u�tv¶»}5s3Ô&¹fÎ=qvÎ,Û�pò¹{r�s�Õ=u,w�Î.r�tv¹fÎ=q Í Î`tvu=�,Îòtv¹{ÎFÑ�},q�¶ },Ñ
ó2º`Î.u�tv¹{Î=qØwf}5r�s3Î.õ;â+r�Û Î,Û µ r�sv},q µ Î=q�|�áeÓ,Î.wfÎ=q�u�tvr�}5wþ},Ñ9�Kr�wfÎ=tvr�ÕØÎ.w{Î=qvÓ,á r�wytv¹fÎ�u�tv¶�}5s3Ô&¹{Î=qvÎ
u,w µ r�tvs µ r�s�svr�Ô&u�tvr�}5w�u�t µ Î=Î=ÔÎ=q`|�Î=Ö,Î.|�s.â�},q4},Ñ�u"Ó5|�} Í u,|�|�áNu,s3á;w{Õ�¹fqv}5wf}5z{s�qv},tvu�tvr�}5wÞ},Ñ+tv¹fÎ
r�w¥t3Î=q�r�},q.Û ] w÷tv¹{u�t�Õ=u,s3Î,â�Ô&u�ÔÎ=q ]O] sv¹f}Aº�s©tv¹{u�t"tv¹{Î×r�w¥t3Î=q�r�},qØÕB}5z{| µÿÍ Î»u,sváKw{Õ�¹fqv}5wf}5z&s
Í áàu�Ñ�u,ÕBt3},qH},Ñ*zfÔZt3}ÞèKÛ��r�w{u,|�|�á,â�uN|�u,s3t4ÎBÒ;Ô&|�u,w&u�tvr�}5w×r�w¥Ö,}$�,Î.sFtv¹fÎ�Ó,Î.wfÎ=q�u�tvr�}5wÞ},Ñ�Ö,Î=qvtvr�Õ=u,|hsv¹fÎ.u�q½r�w{svtvu Í r�|�r�Ï
tvr�Î.sJr�wÞtv¹fÎØu�tv¶�}5s3Ô¹fÎ=qvÎ,Û�pò¹fÎ.svÎ$r�w{s3tvu Í r�|�r�tvr�Î.s�ÕB}5z{| µ Ñ�},q�ÕBÎ©tv¹fÎ$t3Î.¶�ÔÎ=q�u�tvz{qvÎ$Ó,q�u µ r�Î.w¥t
t3}y|�r�Î�Õ=|�}5s3Î�t3} u,wÿu µ r�u Í u�tØu,w µ º`}5z{| µ ÎBùÎ.ÕBtvr�Ö,Î.|�á÷¹fÎ.u�t"tv¹fÎ µ Î=Î=Ô÷Ô&|�u,w{Î=tvu�qvá�u�tv¶»}�Ï
s3Ô&¹fÎ=q�Î,Û�pò¹{u�t½Õ=u,s3Î"ÕB}5z{| µ tv¹fÎ.wàq�Î.s3Î.¶ Í |�Î�tv¹{Îàó3¹{},tòÕ=u,s3Î.õ;â{tv¹fÎ©}5w{|�á µ r�ùÎ=qvÎ.w{ÕBÎ Í Î.r�wfÓ
tv¹{u�t×¹fÎ.u�t×º`}5z{| µýÍ Îlu µ Ö,Î.ÕBt3Î µ r�wýtv¹{Îlu�tv¶�}5s3Ô&¹fÎ=q�Îyr�w{s3t3Î.u µ },Ñ Í Î.r�wfÓþt3q�u,w&s3Ô},qvt3Î µ
q�u µ r�u�tvr�Ö,Î.|�á,Û

¯+Ì Å�È�ÐÑ�&Ç¥£ayc¥É=��ËÓÒb��É
Ë"�y}�ÊfÈ	�.���9Ô>Õ��&ÇAÇ¥��Æ}�c�e cU»���ÐÑcKÇ
pò¹fÎÞÔ{qvÎ=Ö;r�}5z{s µ r�svÕ=z{svs�r�}5wÿsv¹f}?ºHsNtv¹fÎàwfÎ=Î µ },Ñ�uyÓ,}K} µ z{w µ Î=q�s3tvu,w µ r�wfÓZ},ÑJtv¹fÎàÕ�¹{u�qvÏ
u,ÕBt3Î=q�r�s3tvr�Õ=sò},Ñ�tv¹fÎ"u�tv¶�}5svÔ&¹fÎ=qvÎ.sH},Ñ�ä�Î=Ó5u,svrPÔ&|�u,wfÎ=tvs.Û ´ tv¶�}5s3Ô&¹{Î=q�r�ÕØ¶�} µ Î.|�sJ¹&u.Ö,Î"Ô&qvÎBÏ
ÖKr�}5z{sv|�á�u,|�ºFuAáKs�u,svsvz{¶»Î µ ulÔÎ=qvÑ�Î.ÕBt©qvÎ µ r�svt3q�r Í zftvr�}5wy},Ñ½tv¹fÎ×u Í s3},q Í Î µ s3t3Î.|�|�u�qØÎ.wfÎ=qvÓ,á
}AÖ,Î=q©tv¹fÎ�Î.w�tvr�qvÎ�u�tv¶�}5svÔ&¹fÎ=qvÎ,Û�pò¹{r�sòu,|�|�}AºFÎ µ sv}5|�ÖKr�wfÓ»Ñ�},q�tv¹fÎ�u�tv¶�}5s3Ô¹fÎ=q�r�Õ"t3Î.¶�ÔÎ=q�u
Ï
tvzfqvÎ$s3t3q�z{ÕBtvz{qvÎ�r�wÞ}5w&|�á�}5wfÎ µ r�¶�Î.w&svr�}5w í q�u µ r�z{s�ð�ºHr�tv¹eu�s3Ô&u�tvr�u,|�|�á»u.Ö,Î=q�u�Ó,Î µ r�w{Õ=r µ Î.w¥t�&z;ÒÛûæ�Î=qvÎ.u�Ñ�t3Î=q.âHºFÎ÷sv¹f}Aº tv¹{u�tàtv¹fÎ�qvÎ.u,|�svr�tvz{u�tvr�}5w\r�se¶�z&Õ�¹ ¶�},qvÎþÕB}5¶�Ô&|�ÎBÒ\u,w µ
ºHr�|�|q�Î.Ð¥z{r�qvÎ"r�wZtv¹{Î"Ñ�zftvzfqvÎØtv¹{Î�Õ=u,|�Õ=z{|�u�tvr�}5wl},Ñ*Ó,Î.wfÎ=q�u,|¿Õ=r�q�Õ=z{|�u�tvr�}5w ¶�} µ Î.|�sJÔ{qv},ÔÎ=q�|�á
r�w{Õ=|�z µ r�wfÓ�q�u µ r�u�tvr�Ö,Î©t3q�u,w{s3Ñ�Î=q.Û

pò¹{Î�ÎBÒ;ÔÎ.ÕBt3Î µ Ô&¹¥áKs�r�Õ=u,|s3t3q�z{ÕBtvzfq�Î©},Ñ¿ä�Î=Ó5u,svr�Ô|�u,wfÎ=tvsJr�s½sv¹f}?ºHwlr�w±��r�Ó5zfq�Î©èKÛ ´ t
Ô{qvÎ.svs�zfqvÎ.s�|�Î.svs»tv¹{u,w Ü=Ù Í u�q�s=âFºH¹fÎ=qvÎlu Í sv},qvÔ{tvr�}5wô},Ñ$tv¹fÎlr�w�t3Î.w{svÎys3t3Î.|�|�u�qÞ|�r�Ó5¹¥t»u,w µ
tv¹fÎ=q�¶»u,|&q�u µ r�u�tvr�}5w»t3}�svÔ&u,ÕBÎH};Õ=Õ=zfq.â;¶�} µ Î.|�s*Ô{q�Î µ r�ÕBt4u�s3tvu Í |�á�s3t3q�u�tvr ß Î µ t3Î.¶�ÔÎ=q�u�tvz{qvÎ
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Ô{qv} ß |�Î í ·KÎ.u�Ó,Î=q � ·;u,svs3Î.|�}?Ö Ü.ê,ê,ìKâòè�Ù,Ù,Ù5��x�}5zf�,Î.w{|�Î.z{ÐKzfÎeÎ=t»u,|�Ûñè�Ù,Ù,Ù5�§\½u�q�¶×u,wýÎ=t
u,|�Û4è�Ù,ÙfÜAð�Û4pò¹&r�s4|�uAá,Î=qòr�sFz{w µ Î=q�|�u,r�w Í áÞu,wf},tv¹fÎ=q½q�u µ r�u�tvr�Ö,Î í s3tvu�tvr�Õ=u,|�|�á×s3tvu Í |�Î?ð*qvÎ=Ó5r�}5w+â
ÎBÒKt3Î.w µ r�wfÓZt3}ñÜ=Ù,Ù�ÖÜ=Ù,Ù,Ù Í u�q�s=âPtv¹&u�tØt3q�u,w{s3Ô},qvtvsØtv¹fÎ×r�w¥t3q�r�w{s�r�Õ�¹{Î.u�t>�&z;Ò í x$z{r�|�|�},t$Î=t
u,|�ÛlÜ.ê,ê$#5ð�Û ´ t"Î=Ö,Î.wÿÓ,q�Î.u�t3Î=q"Ô{qvÎ.s�svzfqvÎ.s=âPtv¹fÎ�},Ô&u,Õ=r�tvr�Î.s"u�qvÎ×|�u�qvÓ,Î,â�u,w µ tv¹fÎÞr�w�t3q�r�w{svr�Õ�&z;Òà¶�z{svt Í Î�t3q�u,w{s3Ô},qvt3Î µZÍ áeÕB}5w¥Ö,Î.ÕBtvr�}5w+Û

��r�Ó5zfq�Î÷èKÛ A }5w ø Î.ÕBtvzfqvÎ µiµ áKw{u,¶×r�Õ=u,|$s3t3q�z{ÕBtvzfq�Î÷},ÑNä�Î=Ó5u,svr"Ô&|�u,wfÎ=tvs�v ´ t
Ô{q�Î.svsvzfqvÎ.s�|�u�qvÓ,Î=q�tv¹{u,wàÜ=Ù,Ù�ÖKì�Ù,Ù Í u�q.â�tv¹fÎJr�w¥t3q�r�w&svr�Õ�¹fÎ.u�tg�&zfÒ�¶�z&s3t Í ÎFt3q�u,w{s2Ï
Ô},qvt3Î µ÷Í á÷ÕB}5w�Ö,Î.ÕBtvr�}5w+Ûlpò¹fÎ»ÕB}5w¥Ö,Î.ÕBtvr�Ö,ÎZÕB},qvÎÞr�sØu�t"},qNwfÎ.u�q�s3á;w{Õ�¹fqv}5wf}5z{s
qv},tvu�tvr�}5wlºHr�tv¹ltv¹fÎ"s3tvu�q�u,w µ ¹{u,s�sv¶»u,|�|+|�u�tvr�tvz µ r�w&u,|hu,w µ |�}5wfÓ5r�tvz µ r�w{u,|t3Î.¶�Ï
ÔÎ=q�u�tvzfq�ÎHÖ�u�q�r�u�tvr�}5w{s.Û ´ tJ|�}?º`Î=qJÔ&qvÎ.svsvzfq�Î.s4uNq�u µ r�u�tvr�Ö,ÎHÎ.w¥Ö,Î.|�},ÔÎ$r�s4Ô{q�Î.s3Î.w�t=Û
pò¹{ÎFt3},Ô×Ô&u�qvt*},Ñhtv¹fÎòu�tv¶�}5s3Ô&¹{Î=qvÎòr�s�ÔÎ.wfÎ=t3q�u�t3Î µ�Í á"tv¹{Îòs3t3Î.|�|�u�q�|�r�Ó5¹�t�}5w�tv¹fÎ
µ uAáÿsvr µ Î,Ûàpò¹fÎÞs3Ô&u�tvr�u,|*Ö�u�q�r�u�tvr�}5wÚr�wÿr�w{s3}5|�u�tvr�}5wÚsv¹f}5z{| µÚµ q�r�Ö,Î�ºHr�w µ s©tv¹{u�t
t3q�u,w&s3Ô},qvtJ¹fÎ.u�tòÑ�qv}5¶ tv¹fÎ µ u.áZsvr µ Î$t3}»tv¹{Î"w{r�Ó5¹¥tJsvr µ Î í s3Î=Î"t3ÎBÒKt�ð�Û

pò¹{ÎHqv},tvu�tvr�}5w&u,|qvÎ=Ó5r�¶�Î�},Ñ�tv¹fÎ$r�w¥t3Î=q�r�},q½r�s`ÕB}5w&s3t3q�u,r�wfÎ µeÍ á×ÕB}5w{svr µ Î=q�r�wfÓ"tv¹fÎ�tvr�¶�Î
svÕ=u,|�ÎØt3}×tvr µ u,|�|�á µ Î.s3Ô&r�wetv¹fÎ"Ô&|�u,wfÎ=t í x�}5| µ qvÎ.r�Õ�¹I�ü·K},t3Î=q"Ü.ê$#$#5ð×v

ÈÃØ.Ù×Ú �ZÛ�Ü¶Ý(Þß(àâá í�ã � ã Ø ð Ç àà�ä Í M Ç§åÝ Í Á [ í ë¥ð

ºH¹fÎ=qvÎ%Û�â Ý â à â å â ã u,w µæã Ø u�qvÎàtv¹fÎeÔ&|�u,wfÎ=t��(sNtvr µ u,| µ r�svsvr�Ô&u�tvr�}5wÿÑ�u,ÕBt3},q.â4q�u µ r�z{s=â
¶»u,svs=â},q Í r�tvu,|¿s3Î.¶»r�Ï!¶×u ø },q�u
Ò;r�s.â&qv},tvu�tvr�}5w&u,|¿u,wfÓ5z&|�u�qHÖ,Î.|�};Õ=r�t�á,âu,w µ s3á;w{Õ�¹{qv}5wf}5z{s í },q
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},q Í r�tvu,|�ð×u,w{Ó5z{|�u�qàÖ,Î.|�};Õ=r�t!á,Û à � r�sÞtv¹{Îÿs3tvu�q��(sZ¶»u,svs.â�u,w µ ß r�setv¹fÎ÷Ó,q�u.Ö;r�tvu�tvr�}5w&u,|
ÕB}5w{s3tvu,w¥t=Û��{u,ÕBt3},q�s"},Ñ`},q µ Î=qØz{w{r�t�áy¹{u.Ö,Î Í Î=Î.wþ}5¶×r�t3t3Î µ Û ´ wKz{¶�Î=q�r�Õ=u,|¿Î.svtvr�¶»u�t3Î�Ñ�},q
æ�ç è�Ù5ê
ë�ã,ì Í í ºHr�tv¹ ã Î.ÐKz{u,|Kt3}�tv¹{Î½Õ=z{qvqvÎ.w¥t P }AÖ;r�u,wNqv},tvu�tvr�}5w�q�u�t3Î?ðPá;r�Î.| µ s�u�svÔ&r�w µ }?ºHw
tvr�¶�Î ÈÃØ+ÙçÚ �¿��Ûþá,Î.u�q�s=Û ´ w�áÿq�Î.u,s3}5w{u Í |�Î µ r�s�svr�Ô&u�tvr�}5wÚÑ�u,ÕBt3},qiÛ í svÎ=Îlx©z{r�|�|�},t�Î=t�u,|�Û
Ü.ê,ê$#���� u�q�ÕBáÿÎ=tNu,|�ÛÚÜ.ê,ê�?U��èPz Í }?ºüÎ=t�u,|�ÛÚÜ.ê,ê�?,ð�sv¹f}?ºHs"tv¹&u�tNæ�ç¸è�Ù5ê
ë�ã,ì Í sv¹{}5z{| µ
Í Î�|�Î µ t3}ls3á;w{Õ�¹fq�}5wf}5z{s©qv},tvu�tvr�}5wÿr�w÷|�Î.svs$tv¹&u,wÿuàÑ Î=º ¶»r�|�|�r�}5wyá,Î.u�q�s.â¿r�Û Î,Û�}5wÿuàtvr�¶�Î
svÕ=u,|�Îy¶Nz{Õ�¹ïsv¹f},qvt3Î=qÞtv¹{u,wôtv¹fÎZÎ=Ö,}5|�zftvr�}5wïtvr�¶�ÎlsvÕ=u,|�Î,Û{è¿r��,ÎZ},tv¹fÎ=qeä¿Î=Ó5u,s�ròÔ&|�u,w{Î=tvs=â
æ�çûè�Ù5ê
ë�ã,ì Í r�s*tv¹fÎ=qvÎ=Ñ�},qvÎHÎBÒ;ÔÎ.ÕBt3Î µ t3} Í Îòr�w»s3á;w{Õ�¹fq�}5wf}5z{s*qv},tvu�tvr�}5w×ºHr�tv¹»r�tvs��KÛ9ã?Ï µ uAá
},q Í r�tvu,|ÔÎ=q�r�} µ Û

´ wyzfÔ&ÔhÎ=qò|�r�¶»r�tJ}5wytv¹fÎ�u�tv¶�}5svÔ&¹fÎ=q�r�ÕØºHr�w µ s3ÔÎ=Î µ Õ=u,w Í Î µ Î=q�r�Ö,Î µ Ñ�qv}5¶ sv¹{Î.u�q3Ï
r�w{s3tvu Í r�|�r�t�áHÕB}5w{svr µ Î=q�u�tvr�}5w{s=ÛPú÷Î4u,svsvz{¶»Î*tv¹{u�tPwf}Jå=}5w{u,|�ºHr�w µ shu�q�Î*Ô{qvÎ.s3Î.w¥t í�é�í � ÉBêÂË�ë ð9J
Ù�ð�r�w tv¹fÎ ÕB}5w¥Ö,Î.ÕBtvr�Ö,Î÷ÕB},qvÎ,âHu0ÕB}5w{s3Î.ÐKzfÎ.w{ÕBÎ },ÑØs3áKw&Õ�¹fqv}5w&r�å.u�tvr�}5w Í áôtvr µ u,|òÑ q�r�ÕBtvr�}5w+Û
pò¹fÎ Í z&r�| µ Ï!zfÔ�},ÑºHr�w µ s�u�t`¹{r�Ó5¹{Î=q4u,|�tvr�tvz µ Î.s*r�w�tv¹fÎòq�u µ r�u�tvr�Ö,ÎòÎ.w¥Ö,Î.|�},ÔÎHr�s4svzfÔ{Ô{q�Î.svs3Î µ
Í áÑ�©Î.|�Ö;r�w;Ï!æ�Î.|�¶»¹f}5|�t3åÞr�w{s3tvu Í r�|�r�tvr�Î.sØr�Ñòtv¹fÎàsv¹fÎ.u�q Í Î.ÕB}5¶�Î.s�t3}¥}÷|�u�q�Ó,Î,Ûÿpò¹{r�s"}KÕ=Õ=zfq�s
ºH¹fÎ.w�tv¹fÎ��Hr�Õ�¹{u�q µ s3}5wNwKz{¶ Í Î=q í Ýmì ð Í Î.ÕB}5¶�Î.s�sv¶»u,|�|�Î=q¿tv¹{u,wàÜ Ï ë í ÕBÑ�Û A ¹{u,w µ q�u,s3Î��;¹{u�qÜ.ê$#;ÜAð�âhr�Û Î,Û*ºH¹fÎ.w Ý�ì J í Míhî�ésï	îUð ð M S Ü

ë [ í ã5ð

ºH¹fÎ=qvÎ í r�sJtv¹{Î>\`q�z{w�t2ÏBC�u,r�svu,|�u�Ñ�qvÎ.ÐKzfÎ.w{ÕBáàu,w µ%î�é�ï	î"ð tv¹fÎØÖ,Î=qvtvr�Õ=u,|�ºHr�w µ sv¹{Î.u�q.Û
pò¹{Î�¶»u
Òfr�¶»u,|&ºHr�w µ svÔhÎ=Î µ u�t`º�¹{r�Õ�¹i�©Î.|�Ö;r�w;Ï!æ�Î.|�¶»¹f}5|�t3åòr�w{s3tvu Í r�|�r�tvr�Î.s�};Õ=Õ=zfq½Õ=u,w

tv¹fÎ.w Í Î µ Î=q�r�Ö,Î µZÍ áZr�w�t3Î=Ó,q�u�tvr�}5wy},ÑX¡`Ð&Û í ã5ð�â&Ñ�qv}5¶ ºH¹&r�Õ�¹lr�tHr�s µ Î=q�r�Ö,Î µ tv¹{u�t ékñ9òôó ���Ù,Ù,Ù*¶ïsÃ�Ä4u�tX��� Ü Í u�q.â,t3} Í ÎFÕB}5¶»Ô&u�qvÎ µ t3}$tv¹fÎ½ºHr�w µ sP},Ñ P zfÔ&r�t3Î=q.â,·fu�tvzfq�w+â Ý q�u,w¥z&s
u,w µ�õ Î=Ô{tvz{wfÎ$ºH¹{r�Õ�¹eqvÎ.u,Õ�¹ÚÜ=Ù,Ù�ÖKã�Ù,Ù*¶ïs �Ä Û�pò¹fÎ$ÎBÒKÔÎ.ÕBt3Î µ svÔhÎ=Î µ },Ñ�s3}5z{w µ u�tJtv¹fÎ.svÎ
|�Î=Ö,Î.|�s�r�wNæ�çiè�Ù5ê
ë�ã,ì Í r�s�},Ñ},q µ Î=q4è
ë5Ù,Ù*¶ïs �Ä Û ´ Õ�¹&u�q�u,ÕBt3Î=q�r�s3tvr�ÕJtvr�¶�ÎòsvÕ=u,|�ÎJÑ },q�å=}5w&u,|
ºHr�w µ s�t3}�qvÎ µ r�s3t3q�r Í zft3Î½t3Î.¶�ÔÎ=q�u�tvzfqvÎ�Ö
u�q�r�u�tvr�}5w{s*}?Ö,Î=q½s�Õ=u,|�Î.s`s�r�¶»r�|�u�q*t3}Ntv¹fÎòÔ|�u,wfÎ=tvu�qvá
q�u µ r�z&s Ý tv¹fÎ.wls3t3Î.¶»sòÑ qv}5¶ ÈÃö ê Ú ò�÷ � ø Ý ï�ékñ9òôó Ûpò¹{ÎNq�u µ r�u�tvr�Ö,Î�¹fÎ.u�tvr�w{ÓZtvr�¶�Î»svÕ=u,|�Î»Õ=u,w Í Î�Î.s3tvr�¶»u�t3Î µ÷Í á uZq�u�tvr�} Í Î=t�º`Î=Î.wÚtv¹fÎ
tv¹fÎ=q�¶»u,|FÎ.wfÎ=q�Ó,áÿºHr�tv¹{r�wÚu�Ó5r�Ö,Î.wý|�u.á,Î=q»u,w µ tv¹{Îà|�u.á,Î=q��(s�wfÎ=tNq�u µ r�u�t3Î µ �z;ÒhÛ ] wñtv¹fÎ
u Í s3Î.w{ÕBÎe},Ñ µ á;w{u,¶»r�Õ=s.â�u Í s3},q Í Î µ s3}5|�u�qL�&zfÒKÎ.s Í u,|�u,w{ÕBÎetv¹fÎ×q�u µ r�u�t3Î µ �&z;Òâ Í z{t µ á¥Ï
w{u,¶»r�Õ=s`ÔÎ=qvtvzfq Í s*tv¹fÎHt3Î.¶»ÔhÎ=q�u�tvzfqvÎHÔ&qv} ß |�ÎHuAºFuAáÞÑ�qv}5¶üq�u µ r�u�tvr�Ö,Î�Î.Ð¥z&r�|�r Í q�r�z{¶ZÛ A |�}5s3Î
t3}»},Ô{tvr�Õ=u,| µ Î=Ô{tv¹lz{w&r�t!á,âftv¹fÎ©q�u µ r�u�tvr�Ö,Î©tvr�¶»ÎØsvÕ=u,|�Î"r�s

È Ë ò�ù � � � ú�ûë�ü�� Þ [ í #5ð
ºH¹fÎ=qvÎ ú û r�sòtv¹fÎØs3ÔÎ.Õ=r ß Õ$¹fÎ.u�tHu,w µ �er�s½tv¹{ÎØÓ,q�u.Ö;r�t�á,Û´ t�},Ô{tvr�Õ=u,| µ Î=Ô{tv¹{s�},Ñ{},q µ Î=q�z&w{r�t!á í },q*Î.ÐKz{r�Ö�u,|�Î.w¥tv|�á,â,Ô{qvÎ.s�svzfqvÎF|�Î=Ö,Î.|�s�},Ñ{},q µ Î=q*}5wfÎ
Í u�q�ð�âPr�tØr�s$ÎBÒKÔÎ.ÕBt3Î µ Ñ },q"æ�ç è�Ù5ê
ë�ã,ì Í tv¹{u�t ÈÃö ê Ú ò�÷ � ø È Ë ò�ù ï ã í ºH¹fÎ=qvÎ�tv¹fÎÞr�wfÎ.ÐKz{u,|�r�t�á
ÕB}5¶�Î.sØÑ�qv}5¶étv¹fÎ�Ñ�u,ÕBt�tv¹{u�tØºFÎ×¹{uAÖ,Î µ Î=q�r�Ö,Î µ }5w{|�á�u Ã»�.«,��Ã��KÃ ºHr�w µ s3ÔÎ=Î µ ð�Û»pH¹fÎ
t3Î.¶�ÔÎ=q�u�tvzfqvÎ µ r�ùÎ=qvÎ.w{ÕBÎ Í Î=t!ºFÎ=Î.wïtv¹fÎ�w{r�Ó5¹¥t»svr µ Îlu,w µ tv¹fÎ µ uAáôsvr µ Îlu,w µïÍ Î=t�º`Î=Î.w
tv¹fÎØÔ}5|�Î.sJu,w µ tv¹fÎØÎ.ÐKz{u�t3},q�u�qvÎ"tv¹fÎ=qvÎ=Ñ�},qvÎØÎBÒ;ÔhÎ.ÕBt3Î µ t3} Í ÎØu�tH|�Î.u,svtHs3Î=Ö,Î=q�u,|¿¹¥z{w µ qvÎ µ�©Î.|�Ö;r�w{s=Û pò¹&r�s»r�s µ zfÎlt3}ñtv¹fÎyÑ�u,ÕBtetv¹{u�tÞtv¹{Î u�tv¶�}5s3Ô¹fÎ=qvÎ.sÞ},ÑØä¿Î=Ó5u,s�r�Ô|�u,wfÎ=tvseu�qvÎ
ÕB}5w{svr µ Î=q�u Í |�á»¹f},t3t3Î=qHtv¹{u,wàtv¹f}5s3Î©},Ñ¿tv¹fÎ$Ô&|�u,wfÎ=tvs½},Ñ¿}5zfqòs3}5|�u�qJs3á;s3t3Î.¶ u,w µ tv¹{u�tJtv¹{Î.r�q
q�u µ r�u�tvr�Ö,Î½ÕB}K}5|�r�w{Ó�r�s*ÕB}5w&svr µ Î=q�u Í |�á©Ñ�u,svt3Î=q.Û*pò¹{r�s�r�s�tv¹fÎòÕ=u,s3ÎJÎ=Ö,Î.w»tv¹f}5zfÓ5¹�å=}5w{u,|;ºHr�w µ s
Õ=u,w Í Î.ÕB}5¶�Î©qvÎ.|�u�tvr�Ö,Î.|�áàs3t3qv}5wfÓfÛ

ú÷Îe¹{u.Ö,Îàs3}yÑ�u�q µ Î=q�r�Ö,Î µ u ¶»u
Ò;r�¶�z{¶éÖ
u,|�zfÎ»},Ñ½tv¹fÎ×å=}5w&u,|�ºHr�w µ s3ÔÎ=Î µ s=Û ] tNr�s
Ô}5svsvr Í |�Îòt3}�Î.s3tvr�¶»u�t3Î,â{z{s�r�wfÓ"Ó,Î=}5svt3qv},Ô&¹{r�Õ�Î.ÐKz{u�tvr�}5w{s.âKtv¹{Î�ºHr�w µ s`tv¹{u�t½º`}5z{| µ×Í u,|�u,w{ÕBÎ
q�u µ r�u�tvr�Ö,ÎN¹fÎ.u�tvr�wfÓfÛ�ä�u�ÔÎ=q ]O] sv¹f}?ºHs�tv¹{u�t�r�w uesvÕBÎ.w{u�q�r�}er�w ºH¹{r�Õ�¹lq�u µ r�u�tvr�Ö,Î�ÕB}¥}5|�r�wfÓ
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u,w µ ¹fÎ.u�tvr�w{Ó�r�s Í u,|�u,w{ÕBÎ µàÍ áÞ¹f},q�r�å=}5w�tvu,|+u µ Ö,Î.ÕBtvr�}5w+âfºHr�w µ s4} Í Î=á;r�wfÓNtv¹fÎ©Ó,Î=}5s3t3qv},Ô&¹&r�Õ
Î.Ð¥z&u�tvr�}5w{s�¶»u.álu�Ô{Ô&qv}5u,Õ�¹ tv¹{r�s�zfÔ{ÔÎ=qH|�r�¶×r�t½},Ñ1��Ù,Ù,ÙÞ¶ Ï s�u Í }AÖ,ÎNºH¹{r�Õ�¹ys�¹fÎ.u�q�r�w&s3tvu
Ï
Í r�|�r�tvr�Î.sòºF}5z{| µ÷µ Î=Ö,Î.|�},Ô�Û�pò¹&r�s$¶»u.á�Ô{qv}?ÖKr µ ÎNuZ¶�Î.Õ�¹{u,w{r�s�¶ Ñ },qØu µ Ö,Î.ÕBtvr�wfÓl¹fÎ.u�tØr�w¥t3}
tv¹fÎZÔ&|�u,w{Î=tvu�qvá0r�w¥t3Î=q�r�},qAâ`u,w µ |�Î.u µ t3}÷tv¹fÎl¹f},t µ Î=Î=Ô u�tv¶»}5s3Ô&¹fÎ=qvÎ µ r�svÕ=z{svsvÎ µ r�wýtv¹fÎ
Ô{qvÎ=Ö;r�}5z{sJs3Î.ÕBtvr�}5w+Û] tPsv¹f}5z&| µ$Í Î�wf},t3Î µ ¹f}?º`Î=Ö,Î=q�tv¹{u�tPtv¹fÎ`w{u�tvz{qvÎ*},Ñ;tv¹fÎ`Õ=r�q�Õ=z{|�u�tvr�}5w©r�s�á,Î=t¿z{w �;wf}?ºHw+Û�f},qNÎBÒ;u,¶�Ô|�Î,â¿q�u µ r�u�tvr�Ö,ÎeÕB}¥}5|�r�wfÓlu,w µ ¹{Î.u�tvr�wfÓ ÕB}5z&| µ÷Í Î Í u,|�u,w&ÕBÎ µÿÍ á÷Ö,Î=qvtvr�Õ=u,|4¶»}�Ï
tvr�}5w{s=ÛeæH}?º`Î=Ö,Î=qAâ�r�w÷tv¹{r�s"Õ=u,s3Î,â�tv¹fÎ»Ö,Î=qvtvr�Õ=u,|4Ö,Î.|�};Õ=r�t!á÷},Ñ§� è�Ù�¶ Ï s"wfÎ.u�qeÜ Í u�q�u,|�s3}
r�¶�Ô&|�r�Î.s Í áÞÕB}5w¥tvr�wKz{r�t�áÞu�qvÎ.|�u�tvr�Ö,Î.|�áÞ|�u�q�Ó,Î�å=}5w&u,|Ö,Î.|�}KÕ=r�t!á í �Z��Ù,Ù,Ù»¶ Ï s�ð�Û�ç�Î=ÔÎ.w µ r�wfÓ
}5wôtv¹fÎlw{u�tvz{qvÎZ},Ñ�tv¹{ÎlÕ=r�q�Õ=z{|�u�tvr�}5w+â4Õ=|�}5z µ s�ÕB}5z{| µ Ñ�},q�¶öu,w µôµ r�s�svr�Ô&u�t3ÎZu�t µ r�ùÎ=qvÎ.w¥t
|�};Õ=u�tvr�}5w{sNr�wÚtv¹{ÎÞÔ&|�u,wfÎ=t=Û ] wñtv¹fÎàÕ=u,s3Îà},ÑHu s�zfÔÎ=qvqv},tvu�tvr�wfÓ�u�tv¶�}5s3Ô&¹{Î=qvÎÞº�r�tv¹0|�r�t3tv|�Î
Ö,Î=qvtvr�Õ=u,|½¶�},tvr�}5w�â�Õ=|�}5z µ sNu�qvÎ×ÎBÒ;ÔÎ.ÕBt3Î µ t3}÷¶�}5svtv|�á÷Ñ },q�¶é}5wñtv¹fÎew{r�Ó5¹¥t�svr µ Î,Û ] ÑJtv¹fÎ
q�u µ r�u�tvr�Ö,Î"¹fÎ.u�tvr�wfÓÞr�s Í u,|�u,w{ÕBÎ µZÍ áeÖ,Î=q�tvr�Õ=u,|¿u µ Ö,Î.ÕBtvr�}5w í u,s�r�wluÞæ�u µ |�Î=áZÕBÎ.|�| ð�â&Õ=|�}5z µ s
º`}5z&| µ t3Î.w µ t3}×u�Ô&ÔhÎ.u�qH}5wZtv¹fÎ µ uAáZsvr µ Î,âfÕ=|�}5s3Î"t3}»tv¹fÎ"svz Í s3t3Î.|�|�u�q½Ô}5r�w¥t=Û

q Ì n%��Ç�c�ý©�y�h}h��Æ¿É=�h�yÐ Òbayc�Ðæ��Ç=ÈAÉ�¼¶þ�·yÊÿ�h�{lHn _fo6pfq�rkt Æ
pò¹fÎ µ r�svÕB}?Ö,Î=qváï},Ñ õ u0r�wïtv¹fÎþu�tv¶�}5s3Ô&¹{Î=qvÎ },Ñ�æ�ç è�Ù5ê
ë�ã,ì Í íBA ¹{u�q Í }5w{w{Î.u,zïÎ=tàu,|�Û
è�Ù,Ù5è5ðØr�sØul¶»u ø },q"} Í svÎ=qvÖ
u�tvr�}5w{u,|�Ñ�Î.u�t=ÛepH¹fÎ»Ñ�u,ÕBt"tv¹{u�t"r�t"r�s©Ô{q�Î.s3Î.w�t�r�w÷|�}AºFÎ=q3Ï�tv¹{u,wfÏ
ÎBÒKÔÎ.ÕBt3Î µ u Í z{w µ u,w{ÕBÎ.s*¹&u,s�u,|�qvÎ.u µ áN|�Î µ t3}"s3Î=Ö,Î=q�u,|ftv¹fÎ=},qvÎ=tvr�Õ=u,|&r�w�t3Î=q�Ô{qvÎ=tvu�tvr�}5w{s*r�w�tv¹fÎ
|�r�t3Î=q�u�tvz{qvÎ,Û�æ�Î=qvÎ,â�ºFÎ�ºHr�|�|�svr�¶»Ô&|�áZÔ}5r�w¥t�}5zftØuàÔ}5svs�r Í |�ÎNÕB}5w{s3Î.ÐKzfÎ.w{ÕBÎ�},Ñ µ u.á Ï w{r�Ó5¹¥t
t3Î.¶�ÔÎ=q�u�tvzfqvÎ©Ö�u�q�r�u�tvr�}5w{sJ}5wZtv¹fÎØÕ�¹fÎ.¶»r�svt3qváÞ},Ñ�tv¹{r�s½Î.|�Î.¶�Î.w¥t=Ûõ u�¹{u,sFtv¹fÎ$Ô{qv},ÔÎ=qvt!á�tv¹&u�t½r�tFÕB}5w µ Î.w{s3Î.sJr�w¥t3} õ u M ·Þu�t½t3Î.¶�ÔÎ=q�u�tvzfqvÎ.s´� Ü=Ù,Ù,Ù1�
Ñ },q$Ô{q�Î.svsvzfqvÎ.sm���¡Ü Í u�qAâ},q��3� ì�Ù,Ù9�¡Ñ�},q(� � Ü+¶ Í u�q í èP} µ&µ Î=q�sNÜ.ê,ê,ê5ð�Û « w tv¹fÎ
µ u.á÷svr µ Î»u,w µ Ô&qv} Í u Í |�á }5wÿtv¹fÎ×t3Î=q�¶»r�w{u�t3},q í u,|�tv¹f}5zfÓ5¹Útv¹{r�s©ºF}5z{| µ q�Î.Ð¥z{r�qvÎ�Ñ�zfq�tv¹fÎ=q
t3Î.s3tvs�ð�â�tv¹fÎÞt3Î.¶�ÔÎ=q�u�tvzfqvÎ.s�u�qvÎ×ÎBÒ;ÔÎ.ÕBt3Î µ t3} Í ÎÞ¹{r�Ó5¹÷Î.wf}5z{Ó5¹ÿÑ�},qNÕB}5w µ Î.w{svu�tvr�}5w0wf},t
t3}�}KÕ=Õ=z{q.Û�pò¹fÎ=qvÎ=Ñ�},qvÎ,â;Î.ÐKz{r�|�r Í q�r�z{¶ Õ�¹fÎ.¶»r�s3t3q�á×Ô{qvÎ µ r�ÕBtvsFtv¹{u�t½tv¹{r�sFÎ.|�Î.¶�Î.w¥tòsv¹f}5z{| µ×Í Î
Ô{qvÎ.s3Î.w¥tòr�wZu�t3}5¶»r�Õ©Ñ },q�¶ZÛ

æ�}AºFÎ=Ö,Î=q.âPÕB}5w{s�r µ Î=q�tv¹fÎ�svr�tvz{u�tvr�}5w },Ñ`u,wþu�tv¶�}5svÔ&¹fÎ=qvÎ�ºHr�tv¹�ueÕB}5| µ Î=q©w{r�Ó5¹¥t�s�r µ Î
u,w µ u q�Î.|�u�tvr�Ö,Î.|�á÷q�u�Ôr µ å=}5w&u,|FÕ=r�q�Õ=z{|�u�tvr�}5w0svz{Õ�¹ñu,s µ r�svÕ=z{svs3Î µ r�w0tv¹fÎÞÔ&qvÎ=ÖKr�}5z{s�svÎ.Õ�Ï
tvr�}5w+Û9�{z{qvtv¹fÎ=q�¶�},q�Î,â{ÕB}5w{svr µ Î=q½tv¹{u�tJÔu�q�ÕBÎ.|�s½},Ñ¿u,r�q��{}Aº }5wlu�Ô&Ô{qv}.Òfr�¶»u�tvr�Ö,Î.|�á×r�s3} Í u�q�r�Õ
svzfqvÑ�u,ÕBÎ.s=Û ´ r�q�tv¹{u�t×r�s�ºFu�q�¶ }5wôtv¹fÎ µ uAáñs�r µ Îl¶»uAá Í Î.ÕB}5¶�ÎyÕB}5| µ Î.wf}5zfÓ5¹ô}5wïtv¹fÎ
w{r�Ó5¹¥t"svr µ Î»u,w µ |�Î.u µ t3}ytv¹fÎ×ÕB}5w µ Î.w{svu�tvr�}5wÚ},Ñ õ u M ·Û©\`Î.Õ=u,z&s3Îeu�t�tv¹fÎ»Ô{q�Î.svsvzfqvÎ.s"r�w;ÏÖ,}5|�Ö,Î µÚí�Í u�q�s½t3}»¶ Í u�q�s�ð`ÕB}5w µ Î.w{svu�tvr�}5wZu,w µ s3Î µ r�¶»Î.w�tvu�tvr�}5wZu�q�Î©qvÎ.|�u�tvr�Ö,Î.|�á×Ñ�u,s3t í Î,Û ÓfÛ�â�ò}5svsv}Aº Ü.ê�?�ì5ð�â4r�tNr�s"ÎBÒ;ÔÎ.ÕBt3Î µ tv¹{u�tNsv}5|�r µ Ó,q�u,r�w{s"},Ñ õ u M ·Úu�qvÎÞÎ�uÞÕ=r�Î.w�tv|�á÷qvÎ.¶�}AÖ,Î µÑ q�}5¶¸tv¹{Î�t3},Ô÷},Ñ�tv¹{Î�u�tv¶»}5s3Ô&¹fÎ=qvÎ,Û ] Ñ*tv¹fÎ=qvÎ�r�s�|�r�t3tv|�Î�zfÔKºFu�q µ u µ Ö,Î.ÕBtvr�}5wþ}5w�tv¹fÎ µ u.á
svr µ Î,â õ u�ºHr�|�| Í Î$Ô{qvÎ.s3Î.w¥tòr�wZsvr�Ó5w{r ß Õ=u,w¥tv|�á×sv¶×u,|�|�Î=qJu Í z{w µ u,w{ÕBÎ.s½tv¹{u,wZÎBÒ;ÔÎ.ÕBt3Î µ Ñ q�}5¶
u»svr�¶»Ô&|�Î�Î.Ð¥z{r�|�r Í q�r�z{¶üÕ=u,|�Õ=z&|�u�tvr�}5w+Û*ú ¹{r�|�Î$tv¹{r�s µ }¥Î.sHwf},tHwfÎ.ÕBÎ.svs�u�q�r�|�áeÕB}5w{s3tvr�tvzft3Î"tv¹fÎ
µ Î ß w{r�tvr�Ö,Î»u,w{s3ºFÎ=q�t3}�tv¹fÎ õ uyÔ{qv} Í |�Î.¶lâ¿r�tNr�|�|�z{svt3q�u�t3Î.s©tv¹fÎeu Í r�|�r�t�á },ÑòÕ=r�q�Õ=z{|�u�tvr�}5wÿt3}
¶�} µ r�Ñ�áltv¹fÎ�u Í z{w µ u,w{ÕBÎ.s$},ÑFsv} µ r�z{¶¸u,w µ },tv¹fÎ=qØÓ5u,s3Î=}5z{s"s3ÔÎ.Õ=r�Î.s$qvÎ.|�u�tvr�Ö,Î�t3}ZÎBÒ;ÔÎ.Õ�Ï
tvu�tvr�}5w{s�Ñ�qv}5¶ svr�¶�Ô&|�ÎØ}5wfÎBÏ µ r�¶»Î.w{svr�}5w{u,|¿¶�} µ Î.|�s=Û©pò¹{r�sHu�Ô{Ô&|�r�Î.s Í },tv¹�t3}Zs3ÔÎ.Õ=r�Î.sHtv¹&u�t
ÕB}5w µ Î.w{svÎ�u,w µ tv¹{u�t½u�qvÎ�Ñ�},q�¶�Î µ tv¹fqv}5zfÓ5¹eu�qvÎ.|�u�tvr�Ö,Î.|�á�sv|�}Aº í È � ø Ü µ uAáfð`Õ�¹{Î.¶»r�Õ=u,|qvÎBÏ
u,ÕBtvr�}5w+Û`ú÷Î"Ô}5r�w¥tJ}5zftòtv¹{u�tHu µ Ö,Î.ÕBtvr�}5w ÕB}5z&| µ Ñ�},qòÎBÒ;u,¶»Ô&|�Î"¶�} µ r�Ñ�áÞs�r�Ó5w{r ß Õ=u,w¥tv|�áÞtv¹fÎA æ ® ï$A « q�u�tvr�}Zr�wþtv¹fÎ»u�tv¶»}5s3Ô&¹fÎ=qvÎ.s$},Ñ½ä�Î=Ó5u,svr�Ô|�u,wfÎ=tvs$ÕB}5¶�Ô&u�qvÎ µ t3}lÎBÒKÔÎ.ÕBtvu�tvr�}5w&s
Ñ q�}5¶ Î.Ð¥z&r�|�r Í q�r�z{¶îÕ�¹fÎ.¶»r�s3t3q�á,Û



�9��� :=�O) � *+:=< � /R� ã;Ü,Üeic�j cKÉ	c��¿Ë�cKÇ
´ |�ÎBÒ;u,w µ Î=q.â{çNÛk�ØÛ�â6� �fÎ=qvÓ5z{s3}5w�â P ÛfúWÛPÜ.ê,ê
ëfâ ´ Ô P âfë"��?¥âhì�?�ê\½u�q�¶»u,w+â&pØÛ�â{æ�u,z{s�Õ�¹{r�| µ t=âfä¿Ûæ"Û�â6� ´ |�|�u�q µ â �FÛè�Ù,ÙfÜ�â ´ Ô P â&ã,ã$#Kâì,ì,ã\F} µ Î.w&¹fÎ.r�¶�Î=q.âfä�Û�âkè¿r�w+â{çNÛ õ Û A Û�â6� � u�q µ |�r�wfÓfâ �ØÛ&è�Ù,ÙfÜ�â ´ Ô P â&ã
ë�ìKâ&ë"#$#\Fqv}AºHw�â{p©Ûf�ÿÛ�â A ¹&u�q Í }5w{wfÎ.u,z+âKç�Û�âx$r�|�|�r�|�u,w µ â��"Û5è4Û�â õ }?á,Î.s=âk�"ÛfúûÛ�âk��\½zfqvqv}?ºHs=â ´ Û

è�Ù,ÙfÜ�â ´ Ô P â&ã,ã,èKâ�#,ê,ê\½zfqvqv}?ºHs=â ´ Û�â+x©z{r�|�|�},t=â{pØÛ�â&æ�z Í{Í u�q µ âfúWÛ6\�Û�â��yu�q�|�Î=á,â��ÚÛ·hÛ�â·;u,z{¶�}5w+âç�Û�âsèPz&w{r�wfÎ,âP Û ] Û�â��ü·;z µ u�q�sÂ�¥á,âfçNÛè�Ù,Ù,Ù;â ´ Ô P è�â&ã$�
ëfâ�è¿ê�?A ¹{u,w µ q�u,s3Î��;¹{u�q.â&·hÛ+Ü.ê$#;Ü�âæ�á µ qv} µ áKw{u,¶×r�Õ�u,w µ æHá µ qv}5¶»u�Ó5w{Î=tvr�Õ"·Ktvu Í r�|�r�t!á,â í « Ò;Ñ },q µ vA |�u�qvÎ.w µ }5wàä4qvÎ.svs�ð�â{ÔPÛ*ë�ê;ÜA ¹{u�q Í }5w{w{Î.u,z+â*ç�Û�â1\`q�}AºHw+â`p©Ûg�ÚÛ�â1è¿u�tv¹{u,¶Zâ4çNÛ�úWÛ�â1� �yuAá,},q.â��ÚÛ�è�Ù,Ù,Ù;â ´ Ô P è�â
ã,è,êKâ�è�ë�ãA ¹{u�q Í }5w{w{Î.u,z+â+ç�Û�ây\`q�}AºHw+â¿p©Ûd�ÿÛ�â õ }?á,Î.s=ây�"Û+úûÛ�âg� x$r�|�|�r�|�u,w µ â��ØÛ�è�ÛPè�Ù,Ù5èKâ ´ Ô P â
ã$#,ìKâs��?$?

x�}5| µ q�Î.r�Õ�¹+â{ä�Û�â6� ·K},t3Î=q.âh·hÛ�Ü.ê$#$#Kâ ] Õ=u�q�z{s=â&ãKâ6��?�ã
x�}5z �,Î.w{|�Î.z{Ð¥z{Î,â A Û�âs\ �Î=å.u�q µ ây\�Û�â P },Ó5zfÎ=t=âd\�Û�â©è�Î.|�|�}5z{Õ�¹�â�¡HÛ�âd���{qvÎ=Î µ ¶»u,w+â��"Û+è�Ù,Ù,Ù;â] Õ=u�q�z{s.â�ÜBë"�Kâ���Ù5ì
x$z{r�|�|�},t=âPp©Û�â\Fz{qvqv}Aº�s=â ´ Û�â¿æ�z Í{Í u�q µ â�úWÛd\�Û�âè¿z{w{r�wfÎ,â P Û ] Û�â� ·;u,z&¶�}5w+â¿çNÛ4Ü.ê,ê$#Kâ

´ Ô P âfë�ã,êKâ6èy�,ã
x$z{r�|�|�},t=âfp©Û�âk�ü·;¹f}?ºH¶»u,w+â ´ Û&ä�Ûè�Ù,Ù5èKâ ´ � ´ â6�,ì,ãKâ�Ü.ã$#
æHÎ.w{qvá,âhxNÛ{úWÛ�â6� u�q�ÕBá,âx�ÛfúûÛ�â�\Fz{tv|�Î=q.âf�ØÛ{ä�Û�â6��C*},Ó,t=â+·hÛ·Û&è�Ù,Ù,Ù;â ´ Ô P â&ã,è,êKâ�è�ë{Ü
æ�z Í{Í u�q µ â4úûÛ�\�Û�â��f},qvtvwfÎ=á,â P Û P Û�â�èPz{w{r�wfÎ,â P Û ] Û�â \½zfq�qv}AºHs.â ´ Û�âJ·;z µ u�q�sÂ�Ká,â`çNÛ�â��

ä`r�w¥t3}fâ{ä¿Û ´ Ûè�Ù,ÙfÜ�â ´ Ô P â&ã$#�Ù;â&ë{Ü��] q�}fâ õ Û�âk\ �Î=å.u�q µ âs\�Û�â6�üx$z&r�|�|�},t=âfp©Û&è�Ù,Ù5èKâs\ ´�´ ·��
ëfâ&ë�èKÛ(Ù"?�� u Í s3t3q�u,ÕBt��è�} µ{µ Î=q�s.â5�»Û�Ü.ê,ê,êKâ ´ Ô P â&ã;Ü.êKâ�?�ê$�èPz Í }?ºØâ&·hÛ&æ�Û�â&pP}5z{t=â A Û ´ Û�â6��èPr�ÖKr�}fâf�ÚÛPÜ.ê,ê�?¥â ´ Ô P âfë�ì
ëfâhì$#$#�yu�q�ÕBá,â�xNÛ+úWÛ�â©\Fz{tv|�Î=q.â©�ØÛ+ä�Û�â�ú r�|�|�r�u,¶»s=â6¡HÛ�â©\½r�| µ s3t3Î.w�âsè4Û�â¿x�q�u,¹{u,¶lâ P Û��ØÛ�â¿x$¹{Î=å,â
´ Ûk�ÚÛ�â�� P Î=q�w{r�Ó5u,w+â P ÛxNÛ�âPÜ.ê,ê�?¥â ´ Ô P ë�ì;Ü�âê,è$#�yu�q�ÕBá,â�x�ÛúWÛ�â A }KÕ�¹fq�u,w+âhúWÛhçNÛ�â���� u.á,},q.âd�ÚÛ+è�Ù,Ù,Ù;â�ä�qv},t3}5s3tvu�q�s�u,w µ ä`|�u,wfÎ=tvs ] C
í p�z{Õ=s3}5w©v Ý w{r�Ö,Î=q�svr�t!á×},Ñ ´ q�r�å=}5w{uNä�qvÎ.svs��KÎ µ s1CNÛf�yu,w&w{r�wfÓ5s=â ´ ÛKä�Û \F}5svs=âf� ·hÛ
·Ûf�Hz{svsvÎ.|�| ð�â;Ô�ÛòÜ.è,ì,ã�yu�q�ÕBá,â¥xNÛAúWÛ�â$\Fz{tv|�Î=q.â=�ØÛAä�Û�â$��r�svÕ�¹{Î=q.â
çNÛ ´ Û�â��^C*},Ó,t=â;·hÛ
·hÛ?è�Ù,Ù��Kâ,tv¹{Î.s3Î4Ô{q�}KÕBÎ=Î µ r�wfÓ5s�yuAá,},q.â��ÚÛ�â6� �©zfÎ.|�},å,â&çNÛPÜ.ê,ê,ãKâ õ u�tvzfq�Î,â6��?�ìKâ��,ã,ã�yu�å=Î.¹�âp©Û�âfÎ=tHu,|�Û`è�Ù,Ù,Ù;â ´ Ô P â&ã$�,èKâ�è¿ã,ã�ò}5svsv}AºØâ{úWÛk\�ÛPÜ.ê�?�ìKâ ] Õ=u�q�z{s=âk�$#KâPÜ

·KÎ.u�Ó,Î=q.âh·Û&è�Ù,Ù��Kâtv¹fÎ.svÎØÔ{qv};ÕBÎ=Î µ r�wfÓ5s
·KÎ.u�Ó,Î=q.âh·Û�â6�ü·;u,svsvÎ.|�}AÖhâ&çNÛ&çNÛPÜ.ê,ê,ìKâ ´ Ô P è�â&ã�Ù5èKâ6è`Ü.ã�?
·KÎ.u�Ó,Î=q.âh·Û�â6�ü·;u,svsvÎ.|�}AÖhâ&çNÛ&çNÛè�Ù,Ù,Ù;â ´ Ô P â&ã$��?¥âhê;Ü�#
·;¹f}?ºH¶»u,w+â ´ Û&ä�Û�â6�üx$z&r�|�|�},t=âfp©Û&è�Ù,Ù5èKâ ´ � ´ â6�,ì,ãKâ�Ü�#$#
Ý�µ qvá,â·hÛ�â6� u.á,},q.âs�ÿÛ�â�� �$zfÎ.|�},å,â{çNÛè�Ù,Ù��Kâhtv¹fÎ.s3Î"Ô{qv};ÕBÎ=Î µ r�wfÓ5s
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